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M£D£OLA» in botany, a genus of the 
Hexandria Trigynia class and or- 
der. Natural order ofSarmentaceaB. As* 
paragiy Jussieu. Essential character : ca- 
lyx none; corolla six-parted, revolute; 
berry three-seeded. There are three spe- 
cies, natives of the Cape of Good Hope. 

MEDICAGO, in botany, medicA? or 
treffiiU a genus of the Diadelphia Decan- 
dria class and order. Natural order of 
Papilionaceae or Legumtnosae. Essential 
character : legume compressed, bent in ,* 
keel bent down from the banner. There 
are eleven species. These are chiefly 
herbs ; the leaves commonly temate ; sti- 
pules small, fastened to the bottom of the 
petiole; peduncles axillary* and terminat- 
inff, one or many-flowered, in spikes or 
glomerate. M. sativa, cultivated medick 
or lucem, is a valuable plant : it has a pe- 
rennial root, with annual stalks, smooth 
and striated, about two feet in height; 
leaves ternate ; leaflets elliptic, entire at 
the base. The common colour of the 
fiower is a fine violet purple. For a full 
and clear description of this genus the 
reader is referred to Martyn's edition of 
Millar's Botany. 

MEDICINE, the healingart, or science 
of therapeutics. In this extensive and ge- 
neral sense, it includes the Materia Me- 
dica, or substances employed in medi- 
cine; Pharmacy, or the mode of com- 
pounding tliem ; and Praxis, or the phx- 
nomena of diseases and practice of medi- 
cine. In a more limited, and perhaps a 
more correct sense, however, the term is 
confined to the last division; and in this 
sense alone we shall understand it in the 



MED 

present instance, referring the reader fo 
the article Matsbia Mxdica for the sub* 
stances employed in the art of healing, 
and to the article Pharmacy for the mode 
of compounding them, and their respec- 
tive results in a state of combination. 

HISTOBT or MSDICINS. 

The commencement of the medical 
profession, whether regarded as an art or 
a science, or both, is lost in the darkness 
of the earliest ages ; the fabulous history 
of the ancients derives it immediately 
from their gods; and, even among the 
m'oderns, some writers of established re- 
putation are of opinion that it may justly 
be considered as of divine origin ; but, 
without adopting any supposition of which 
no probable evidence can be given, we 
may conclude that mankind were natural' 
ly led to it from casual observations on 
the diseases to which they found them- 
selves subjected, and that therefore, in 
one sense at least, it is as ancient as the 
human race ; but at what period it 'began 
to be practised as an art, by particular in- 
dividuals following it professionally, is not 
known. The most ancient physicians we 
read of were those who embalmed the 
body of the patriarch Jacob by order of 
his son Joseph ; the sacred writer styles 
these physicians servants to Joseph, 
whence we may be assured that they 
were not priests, as the first physicians 
are generally supposed to have been ; for 
in that age we know the Egyptian priestit 
were iii such high favour, that they re- 
tjuned their liberty, when, through a pub- 
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lie calamity, all the rest of the people 
were made slaves to the prince ; it is not 
probable, therefore, that, among the 
E^ptians, reli^on and medicine were 
ongmally conjomed ; and if we suppose 
the Jews not to have invented the art, 
but to have received it from some other 
nation, it is as little probable that the 
priests of that nation were their physi- 
cians, as those of Egypt. That the Jew- 
ish physicians were absolutely distinct 
from their priests is very certain. Yet, as 
the Jews resided for such a long time in 
Egypt, it is probable they would retain 
many of the Egyptian customs, from 
which it would be very difficult to free 
them : we read, however, that when 
king Asa was diseastt^ in his feet, he 
sought not to the Lord, but to the physi- 
cians; hence we may conclude, that 
among the Jews the medicinal art was 
looked upon as a mere human invention; 
and it was thought that the deity never 
cured diseases by making people ac- 
quainted with the virtues of herbs, but 
only by his miraculous power. That the 
same opinion prevailed among the hea- 
thens, who were neighbours to the Jews, 
is also probable, from what we read of 
Ahaziah, king of Judah, who having sent 
messengers to inquire of Baalzebub, god 
of Ekron, concerning his disease, did not 
desire any remedy from him or his 
priests, but simply to know whether he 
should recover or not ; what seems mos( 
probable on this subject, therefore, is, 
that religion and medicine intermixed 
themselves only in consequence of that 
degeneracy into ignorance and supersti- 
tion, which took place among all nations. 
The Egyptians, we know, came at last 
to be sunk in the most ridiculous and ab- 
surd superstition ; and then, indeed, it is 
not wonderful to find their priests com- 
mencing physicians, and mingling charms, 
incantations, &c. with their remedies. 
That this was the case, though long after 
the days of Joseph, we are very certain, 
and indeed it seems as natural for igiio- 
ranee and barbarism to combine religion 
with physic, as it Is for a civilized and en- 
lightened people to keep them separate; 
hence we see, that among all modern 
barbarians their priests or conjurers are 
their only physicians. We are so little 
acquainted with the state of physic among 
the Egyptians, that it is needless to say 
much concerning them. They attributed 
the invention of medicine, as they did also 
that of many other arts, to Thoth, the 
Hermes or Mercury of the Greeks ; he is 
said to have written many things in hiero- 



glyphic characters upon certain pillars, in 
order to perpetuate his knowledge, and 
render it useful to others. These were 
transcribed by Agathodemon, or the se- 
cond Mercury, the father of Teut, who 
is said to have composed books of them ; 
that were kept in the most sacred places 
of the Egyptian temples. The existenc« 
of such a person, however, is veijr dubi- 
ous, and many of the books ascribed to 
him were accounted forgeries as long ago 
as the days of Galen ; there is also g^reat 
reason to suspect, that those books were 
written many ages after Hermes, and- 
when physic had made considerable ad- 
vances. Many of the books attributed to 
him are trifling and ridiculous; and 
though sometimes he is allowed to have 
all the honour of inventing the art, he is, 
on other occasions, obliged to share it 
with Osiris, Isis, and Apis, or Serapis. 
After all, the £gyptia*h physic appears to 
have been little else than a collection of 
absurd superstitions. Origen informs us, 
that they believed there were thirty-six 
demons or gods of the air, who divided 
the human body among them ; that they 
had names for dl of them : and that by in- 
vokingthem, according to the part affect- 
ed, the patient was cured. 

Of natural medicine we hear of none 
recommended by the father of Eg^tian 
physic, except the herb moly, which, he 
gave to Ulysses in order to secure him from 
the enchantments of Circe ; and the herb 
mercury, of which he first discovered the 
use. His successors employed venesec- 
tion, cathartics, emetics, and clysters; 
there is no proof, however, that this prac- 
tice was established by Hermes ; on the 
contrary, the Egyptians themselves pre- 
tended, that the first hint of those reme^ 
dies was taken from some observations on 
brute animals. Venesection was taught 
them by the hippopotamus, which is said 
to perform this operation upon itself; on 
these occasions, he comes out of the ri- 
ver, and strikes his leg against a sharp 
pointed reed; as he takes care to direct 
the stroke against a vein, the conse- 
quence must be a considerable effusion of 
blood ; and this being suffered to run as 
long as the creature thinks proper, he at 
last stops up the orifice with mud. The 
hint of clysters was taken from the ibis, 
a bird which is said to give itself clysters 
with its bill, &c. they used venesection, 
however, but very little, probably on ac- 
count of the warmth of the climate ; and 
the exhibition of the remedies above 
mentioned, joined with abstinence, form- 
ed most of theifr practice. 



Digitized by VjOOQ IC 



MEDICINE. 



Tbe Greeks too had aeveiml persons 
to whom they attributed the inTention of 
physic, particularly Prometheus, Apollo 
or Paean, and JEsculapius; which last 
was the most celebrated of any; but 
here we must observe, that as the Greeks 
were a very warlike people, the physic 
seems to be little else than what is now 
called surgery, or tbe cure of wounds, 
fractures, &c. : hence ^sculapius, and his 
pupils Chiron, Machaon, and Podalirius, 
are celebrated by Homer only for their 
skill in curing these, without any mention 
of their attempting the cure of internal 
diseases. We are not, however, to suppose 
that they confined themselves entirely 
to sni^ry ; they no doubt would occasion- 
ally prescribe for iiftemal disorders, but as 
they were most frequentlyconversant with 
wounds, we may naturally suppose the 
greatest part of their skill to have consist- 
ed in knowing how to cure these. If we 
may believe the poets, indeed, the know- 
ledge of medicine seems to have been 
very generally diffused. 

Almost all the heroes of antiquity are 
reported to have been physicians as well 
as warriors. Most of tnem were taug^ht 
physic by the Centaur Chiron ; from him 
Hercules received instructions in the me- 
dicinal art, in which he is said to have 
been no less expert than in feats of arms. 
Several plants were called by his name ; 
from whence some think it propable that 
he found out their virtues, though others 
are of opinion that they bore the name of 
this renowned hero, on account of their 
great efficacy in removing diseases. Aris- 
taeus, King of Arcadia, was also one of 
Chiron's scholars, and supposed to have 
discovered the use of the drug called 
silphium, by some thought to be asafoe- 
tida. 

Theseus, Telemon, Jason, Peleus, and 
his son Achilles, were all renowned for 
their knowledge in the art of physic ; the 
last is said to have discoverea the use of 
verdigris in cleansing foul ulcers. All of 
them, however, seem to have been infe- 
rior in knowledge to Palamedes, who 
prevented the plague from coming into 
the Grecian camp, after it had ravaged 
most of the cities of Hellespont, and even 
Troy itself His method was, to confine 
his soldiers to a spare diet, and oblige 
them to use much exercise. 

The practice of these ancient Greek 
phymcians, notwithstanding the praises 
bestowed upon them by their poet8,seems 
to have been very limited, and in some 
cases even pernicious. All the external 
remedies applied to Homer's wounded 



heroes were fomentations; while inwirdly 
their physicians gave them wine, some- 
times mingled with cheese scraped down; 
a great deal of their physic also con- 
nsted in charms, incantations, amulets, 
&c. of which, as they are common to all 
superstitious and ignorant nations, it is 
superfluous to take any further notice. 
In this way thp art of medicine continued 
among the Greeks for many ages. As its 
first professors knew nothing of the ani- 
mal economy, and as little of the theory 
of diseases, it is plain, that whatever 
they <Ud, must have been in consequence 
of mere random trials, or empiricism, in 
the most strict and proper sense of the 
word. Indeed, it is evidently impossible 
that this, or almost any other art could 
originate from any other source than 
trials of this kind : accordingly we find 
that some ancient nations were accus« 
tomed to expose their sick in temples 
and by the sides of highways, that ttiey 
might receive the advice of eveiyone 
who passed. 

Among the Greeks, however, iEscu- 
lapius was reckoned the most eminent 
practitioner of his time* and his name 
continued to be revered after his death. 
He was ranked among the gods; and 
the principal knowledge of the medicinal 
art remained with his family to the time 
of Hippocrates, who reckoned himself 
the seventeenth in a lineal descent from 
JiEsculapius, and who was truly the first 
who treated of medicine in a regular and 
rational manner. 

Hippocrates, who is supposed to have 
lived four hundred years before the birth 
of Christ, is the most ancient author whose 
writings have descended to the present 
day : and he is hence justly rej^arded as 
the father of medicine. In his period, 
and indeed till a century or two ago, the 
distinct branches of me^cine and surgery 
were studied and practised by the same 
person. Hippocrates, therefore, has been 
universally regarded as having contribu- 
ted equally to our physiological and ana- 
tomical knowledge 01 the human frame, 
and the few anecdotes relating to him for 
which we can find room have been already 
communicated to the reader under the 
article Abtatomt. We shall here there- 
fore only add those opinions of the Coan 
sage, which more immediately apply to 
the science of therapeutics, and which 
are more entitled to general attention. 

As far as Hippocrates attempts to ex- 
plain the causes of disease, he refers 
much to the humours of the body, par- 
ticularly to the. blood and the bile. He 
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treats lilso of the effects of sleep, watch- 
ings, exercise, and rest, and all the benefit 
or mischief we may receive from them ; 
of all the causes of diseases, however, 
mentioned by Hippocrates, the most ge- 
neral are diet and air. On the subject of 
diet he has composed sevend books, and 
in the choice of this he was exactly care- 
ful ; and the more so, as his practice 
turned almost wholly upon it. He also 
considered the air very much; he ex- 
amined what winds blew ordinarily or ex- 
traordinarily; he considered the irregu- 
larity of the seasons, the rising and set- 
ting of the stars, or the time of certain 
constellations; also the time of the sol- 
stices, and of the equinoxes; those days, 
in his opinion, producing great alterations 
in certsun distempers ; he does not, how- 
ever, pretend to explain how, from these 
causes, that variety of diseases arises 
which is daily to be observed. All that 
can be gathered from him with regard to 
this is, that the different causes above 
mentioned, when applied to thedifierent 
parts of the body, produce a great variety 
of disorders; some of these he accounted 
mortal, others dangerous, and the rest 
easily curable, according to the cause 
from whence they spring, and the parts 
on which they fall : in several places, also, 
be distinguii^es diseases from the time 
ef their duration, into acute or short, and 
chronical or long. He likewise distin- 
guishes diseases by the particular places 
where they prevail, whether ordinary or 
extraordinary. The first, that is, those 
that are frequent and familiar to ceHain 
places, he called endemic diseases ; and 
the latter, which ravaged extraordinarily, 
sometimes in one place, sometimes in an- 
other, which seized great numbers at cer- 
tain times, he called epidemic, that is 
popular diseases; and of this kind the 
most terrible is the plague. He likewise 
mentions a third kind, the opposite of 
the former ; and these be calls sporadic, 
or straggling diseases : these last include 
all the different sorts of distempers which 
invade any one season, which are some- 
times of one sort, and sometimes of an-* 
other. He distinguished between those 
diseases which are hereditary, or born 
with us, and those which are contracted 
afterwards ; and likewise between those 
of a Idndly, and such as are of a malig- 
nant nature; the former of which are 
easily and frequently cured, while the lat- 
ter give physicians a great deal of trou- 
ble, and are seldom overcome by all their 
care. 
A foundation for the theory and prac* 



tice of medicine, being thus laid, the 
science was pursued with g^eat avidity by 
Praxagoras, who nevertheless ventured, 
in some respects, to op. ose the practice 
of Hippocrates, and by Erasistratus and 
Herophilus, of whom the last, as a dis- 
ciple of Praxagoras, inclined rather to 
the Praxagorean than the Hippoc ratio 
school. Erasistratus, however, acquired 
a higher fame, though a more steady ad- 
herent to the older and Hippocratic doc- 
trines, and to him we are indebted for 
the first regfular indications of the pulse. 

About this period the profession of me- 
dicine began to be divided into the three 
branches of dietetic, pharmaceutic, and 
chirurgic ; or those who pretended to 
cure by regimen alone; disregarding, and 
even despising, pharmacy; those who 
undertook to cure chiefly by pharmaceu- 
tic preparations (of which number was 
Erasistratus himself) ; and those who 
devoted their whole time and attention 
to the chirurgical department of the 
medical art. 

The next division of medical practi- 
tioners was into that of dogmatists and 
eropyrics ; the latter having commenced 
with Serapion of Alexandria, about the 
year 287 before Christ, who, according to 
Galen, retained the mode of practice of 
Hippocrates, but pretended to despise his 
moae of reasoning. In reality, this sect, 
to which Serapion belonged,and of which, 
if not the founder, he was a very zealous 
supporter in its earliest infancy, depend- 
ed upon their own personal experience 
alone, whether progressive or fortuitous. 
On the contrary, the dogmatists affirmed 
that there is a necessity for knowing the 
latent as well as the evident causes of 
diseases, and that physicians ought to 
understand the natural actions and func- 
tions of the human body, and conse- 
quently its internal organs. 
^ The physicians of chief fame, who flou- 
rished subsequently to this division, were 
Asclepiades, who opposed the Hippocra- 
tic theory of natural power and sympathy 
or attraction, by engrafling upon medicine 
the physical principles of the Epicurean 
philosophy : Themison, the founder of the 
methodic sect, whose doctrines evinced 
equal hostility to the dogmatists and em- 
pyrics, and divided diseases into the two 
classes of hypertonic and atonic, a division 
which in various modifications has de- 
scended to the present day ; Thessalus, 
contemporary with Nero, a man of some 
merit, but of inordinate vanity ; and Cel- 
sus, deservedly denominated the Latin 
Hippocrates^ whose work i» equally valu- 



Digitized by VjOOQ IC 



MEDICINE. 



able for the purity of its langaaj^e, and 
the knowledge it communicates of the 
state of medicine at the time he wrote. 

About the year after Christ 131, in the 
reig^ of Adrian, appeared the celebrated 
GaleUy whose name makes iio conspicuous 
an appearance in the history of physic. 
Practitioners were at this time divided in- 
to the three sections of methodists, dog. 
matists, and empyrics. Galen inclined to 
the second party, but with a true eclectic 
spirit undertook to combine with its doc- 
trine whatever existed of real worth in 
the two adverse systems ; and hence to 
reform an<^ give, a finish to the science of 
medicine beyond what it had ever pos- 
sessed before. For the most part he was 
a follower of Hippocrates, whose name he 
revered, and whose opinions he comment- 
ed upon ; asserting m the course of his 
comments that he had never been tho- 
roughly understood before. Like Hippo- 
crates, he denominated the vital principle 
nature ; like him he admitted the exist- 
ence of four distinct humours, from the 
predominancy,or defieiency,or dispropor- 
tion of which, originates the different tem- 
peraments of the animal frame, and the 
varieties in the different diseases to which 
it is subject: these humours are,the blood, 
phlegm, yellow and. black bile. He like- 
wise established three distinct kinds of 
auras, gases, or spirits, a natural, a vital, 
and - an animal, which he regarded as so 
many instruments to distinct fkculties; 
referring the seat and action of the first 
chiefly to the liver, of the second to the 
heart, of the third to the brain. His au- 
thority, in spite of all the fancies which are 
interwoven into his system, continued to 
prevail till the overthrow of the Roman 
empire, and learning and the arts were 
transfened to the eastern empire : under 
the auspices of which, however, the sci- 
ence of medicine does not appear to have 
made any progress ; the Saracenic phy- 
sicians, totallr neglecting the study of 
anatomy, ami every other auxiliary pur- 
suit, and merely adding to the Materia 
Medica a variety of plants, whose names 
we now seldom hear of, and whose phar- 
maceutic virtues have long been despised 
and forgotten. 

From the period at which we are now 
arrived, till the commencement of the six- 
teenth century, the history of medicine 
furnishes no particulars of interest. It 
was this epoch that gave birth to Paracel- 
sus, who, having plunged deeply into the 
science of alchemy, if such a term as sci- 
ence be not prostituted by an application 
tosach« subject, proscribmgby one broad 



sweep allthereasoningsof the ancient au- 
thors, endeavoured to explain all the facts 
and doctrines of medicine upon the prin- 
cifJes of the fiishlonable science of the 
day. 

It was in 1638, that medicine acquired 
a knowledge of the momentous fkct of the 
circulation of the blood, through the in- . 
defatigable labours of Dr. W. Harvey, 
who nevertheless had to struggle for years 
against a double torrent of nearly eqiuil 
violence, before the jealousies and pre- 
judices of the profession were completely 
mastered: some denying the fact altoge- 
ther, and others contending that it was a 
point that had been ascertained for ages, 
and consequently that he was by no 
means entitled to the honour of the dis- 
covery The establishment of this impor- 
tant fact, however, did not, even for a 
long period after its general admission, 
produce all the advanUges which might 
nave been expected from it For the phy- 
siologists of tne day, in reasoning upon 
the powers by which this phenomenon, 
as well as various others of the animal 
frame, was accomplished, unfortunately 
took hold of the mechanical philosophy 
as their guide ; and eveiy function was 
immediately attempted to be explained 
by the -laws of projectiles, till the system 
at length destroyed itself by the absurdity 
of the extent to which it was pushed. 

Boerhaave, at this period, led the way 
to an admirable reformation, both of prin- 
ciple and practice ; and, by uniting the 
doctrines of Hippocrates with the philo- 
sophy of the times, framed a theoiy of 
medicine upon ^e supposition of acrimo- 
ny, lentor, and other changes in the cir- 
culating fluids. 

Contemporary with Boerhaave were 
Hoffman and Stahl ; both of whom devi- 
ating from the theory of Boerhaave, the 
first laid the foundation of the spasmodic 
hjrpothesis, by resolving the orig^ of all 
diseases into an universal atony, or an uni- 
versal spasm in the primary moving pow- 
ers of the system ; and the second into 
the action of certain noxious agents, con- 
trolled, however, by the internal exist- 
ence of a rational soul that directs the en- 
tire economy. The humoral pathology, 
nevertheless, continued to prevail, til], un- 
der the auspices of Dr. Cullen, the theo- 
ries of Hoflman and Stahl were united 
into one common and ingenious system ; 
a system which still holds its ground, 
though it has been nnce controverted by 
the sensorial hypotheris of Dr. Brovnand 
Br. Darwin. 
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In order to redace the practice of me- 
dicine to somethine definite, to simplify 
what was perplexed, and to lay down cer- 
tain general rules for a more accurate in- 
vestigation of diseases, physicians in all 
ages have attempted to arrange these 
IftBt into a systematized form ; and the 
works which have thus treated of dis- 
eases are entitled Nosologies. We can- 
not enter into an examination of those 
which have progressively been offered to 
the world in former periods, for this would 
carry us far beyond the limits prescribed 
by a Cyclopedia of any extent ; yet while 
we are compelled to pass by the different 
arrangements of the Greexis and Romans, 
of the Arabians, the earlier Italians, and 
Germans, we cannot consent to relinquish 
a survey of those which are chiefly ap- 
pealed to in the present day, and under 
which the art and science of medicine are 
generally taught in our public schools. 
We shall, for this purpose, select the five 
following, as affording a sufficient scope 
for comparison, and as offering the best 
arrangments of diseases which have 
hitherto been presented to the world : 
these five comprehend the nosological 
systems of Cullen, Sauvage, Linnxus, 
VogeU and Sagar ; and we shall exhibit 
them in their respective classes, orders, 
and genera. 

J^OioUtgical AnangemetU of Cuixxs. 

CLASS I. PYBEXIiE. 

OBDXB I. VXBBXS. 

§ 1. IfOertidttentes* 4 2* Contmiue. 

1. Tertiana 4. Synocha 

2. Quartana 5. l^phus 

3. Quotidiana ^ 6. Synochus 

0BSS& U. PHLBGXASIS. 



7. Phlogosis 

8. Ophthalmia 

9. Phrenitis 

10. Cynanche 

11. Pneumonia 

12. Carditis 

13. Peritonitis 

14. Gastritis 

15. Enteritis 



16. Hepatitis 

17. Splenitis 
18 Nephritis 
19. Cystitis 
30. Hysteritis 

21. Rheumatismus 

22. Odontalgia 

23. Podagra 

24 Arthropuoris 



OBSBB ni. sxaHthxxata. 



25. Variola 

26. VaricelU 



27. Rubeola 

28. Scarlatina 



29. Pestia 

30. Erysipelas 

31. Miliaria 



32. Urticaria 

33. Pemphigus 

34. Aphtha 



OBDXB ly. KXMOBBHAOUB. 



35. Epistaxis 

36. Haemoptysis 



37. Hxmorrhois 

38. Menorrhagia 



OBDBB y. PBonuyiA. 



Catarrhus 



40. Dysenteria 



CLASS H. NEUROSES. 

OBDSB I. COXATA. 

41. Apoplexia 42. Paralysis 

OBlftB II. ASTVAXIJB. 



43. Syncope 

44. Dyspepsia 



45. Hypochondriasis 

46. Choloraia 



OBDBB m. SPASHI. 



47. Tetanus 

48. Trismus 

49. Convulsio 

50. Chorea 

51. Raphania 

52. Epilepsia 

53. Palpitatio 

54. Asthma 

55. Dyspnoea 



56. Pertussis 

57. Pyrosis 

58. Cbolica 

59. Cholera 

60. Diarrhoea 

61. Diabetes 

62. Hysteria 

63. Hydrophobia 



OBBLB ly. yBSAiriA. 



64. Amentia. 

65. MelanchoUa. 



66. Mania 

67. Oneyrodynia 



CLASS m. CACHEXIA. 

OBDBB I. KABCOJIXS. 

68. Tabes 69. Atrophia 

OBDBB II. nmriixscBirris. 



§ 1. AdipM^, 
70. Polysarcia 

§. 2. FkOuoatt, 
71< Pneumatosis 

72. Tympanites 

73, Physometra 
^ 3. Aquo9^, 

74 Anasarca 

75, Hydrocephalus 



76. Hydrorachitis 

77. Hydrothorax 

78. Ascites 

79. Hydrometa 

80. Hydrocele 
§. 4. SoUda. 

81. Physconia 

82. Rachitis 



OBDBB III. IKPETIOIirBS. 

83. Scrophula 84. Syphilis 
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85. Scorbutus 


88. Frambesia 






86. Elephantiasis 


89. Tricoma 




87. Lepra 


90. Icterus 






CJLASS rv 


\ LOCALES. 


CLASS L VITIA. 


OSDX9 I. : 


DTSJBSTHXSIA. 


OBDXB I. MACVLB. 


91. Cs£go 


96. Paracusis 






92. Amaurosis 


97. Anosmia 


Genua 1. Leucoma 


4. Gutta rosea 


93. Dyiopia 


98. Agheustia 


2. TitiUgo 


5. Ni^vis 


94. Pseudoblepas 


99. Anxsthetia 


3. Ephetis 


6. Ecchymoma 


95. Dysecflea 












OBDXB u, xrtxoBxscKirruB. 


OBBXB II. 


DTSOBXZIJI. 










7. Hefpes 


9. Psydracia 


^h^ppeiituaerronei 


kl05. Nostalgia 


8. Epinictis 


10. Hidroa 


100. Bulimia 


^.^ppeHtut ilejici- 






101. Polydipsia - 


entea. 


OBDXB in. PHTXATA. 


102. Pica 


106. Anorexia 






103. Satyriasis 


107. Adipsia 


11. Erythema 


17. Parotis * 


104. Nymphomsnia 


. 108. Anaphrodtsia 


12. (Edema 


18. Furunculus 






13. Emphysema 


19. Anthrax 


omxm lit. 


DxsciirxsiJi. 


14. Scirrhus 


20. Cancer 






15. Phlegmons 


31. Pharonychia 


109. Aphonia 


113. Strabismus 


16. Bubo 


22. Phymosis 


110. Matitas 


114. Dysphagia 






111. Paraphonia 


115. Oontractora 


•BDBB IT. ] 


BXCBXSCBBTIJI, 


112. Psellismus 












23. Sarcoma 


28. Bronchocole 


OBBXB IT. 


▲POCXBOSXS. 


34. Condyloma 


29. Exostosis 






25. Verruca 


30. Gibbositas 


116. Profusio 


119. Ptyalismus 


26. Pterygium 

27. Hordeolum 


31. Lordosis 


117. Ephidrotts 


120. Enuresis 




118. Epiphora 


121. Gonorrhoea 










OBDXB ▼ 


. CTSTIDXS. 


OBDXB V. 


BFISGHXSXS. 










32. Aneurisma 


37. Lupia 


122. Obsdpatio 


135.Dy8penDatismus 


33. Varix 


38. Hydrarthus 


123. Ischuria 


126. Amenorrboea 


34. Hydatis 


32. Apostettia 


124. Dysuria 




35. Marisca 


40. Exorophalus 






36. Staphyloma 


41. Oscheocele 


OBDXB y 


\ TUXOBXS. 










OBDXB TI. XCTOPUB. 


127. Aneurisma 


134. Veruca 






128. Varix 


135. Clavus 


42. Exophthahnia 


53. Hepatocele 


129. Eccbymoma 

130. Scirrtius 


136. Lupia 


43. Blepharoptoeds 


54. Splenocela 


137. Gangloin 


44. Hypostophyle 


S5, Hysterocele 


131. Cancser 


138. Hydatis 


45. Paraglosaa 


56. Cystocele 


132. Babo 


139. Hydarthrus 


46. Proptoma 


57. Encephalocele 


133. Ssicoiaa 


140. Exostosis 


47. Exania 


58. Hysteroloxia 






48. Exocyste 


59. Parorchydium 




49. Hysteroptosis 


60. Kxarthrema 


141. Hernia 

142. Prolapsus 


143.Luxatio 


50. Enterocela 

51. Epiplocele 

52. Gasterooele 


61. Diartasis 

62. Lexarthus 


OBDXB ym. DliXTSXS. 


OBDXB TII. PLAOJP. 


144. Yulnus 


148. Psora 






145. Ulcus 


149. Fractuia 


63.Vulnus 


66. Contnsio 


146. Herpes 


150.C«ri«s /^v 


64. Punctura 


67. Fractura 


W. Hnea 


ij 


65. Exoorstio 


68. Fiflsura 
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69. Bapturt 

70. Amputstur* 

71. Ulcus 

72. Ezulcermtio 

73. Sinus 



r4.F!8tuIii 

75, Rbai^B 

76, Eschara 

77, Caries 

76. Arthrocace 



CLASS n. FEBRES. 



OKDIB I. covniruji. 



79. Ephemera 

80. Synocha 

81. Synochus 



82. Typhus 

83. Hectica 



OBDSm III. CiLOVICI FABTIAIXS. 

124. Nystagmus 128. Conrulsio 

125. Carpholog^ 129. Tremor 

126. Pandiculatio 130. Palpitatio 

127. Apomyttoas 131. Claudicado 

OmBXB IV. CLOHICI 6XirKBAI.XS. 



132. Rigor 

133. Eclampna 

134. Epilepsia 



135. Hysteria 

136. Scelotyrbe 

137. Beriberia 



CLASS V. ANHELATIONES. 



OBDXB II. BBKITTXimS. 

84. Amphimerina 86. Tetartophya 

85. Tritaeophya 

OBBXB III. nrrSBXITTBVTXS. 



OBDXB I. spasmosicj:. 



87. Quotidiana 

88. Tertiana 



89. Quartana 

90. Erratica 



CLASS m. PHLEGMASIiE. 



OBBXB I. XXABTHBMATICS. 



91. Pestis 
92..Variali 

93. Pemphigus 

94. Rubeola 

95. Miliaria 



96. Purpura 

97. Erysipelas 
984 Scarlatina 
99. Essera 

100. Aphtha 



OBBXB II. HXMBBA9ACXS. 

101. Phrenitis 105. Enteritis 

102. Paraphrenesis 106. Epiploitis 

103. Pleuritis 107. Metritis 

104. Gastritis 108. Cystitis 

OBBXB III. PABXKCBTXATOSJB. 

109. Cephalitis 113. Hepatitis 

110. Cynanche 114. Splenitis 

111. Carditis 115. Nephritis 

112. Peripneumonia 

CLASS IV. SPASML 



138. Ephialtes 

139. Stemutatio 

140. Oscedo 



141. Singultus 

142. Tussis 



OBDXB II. OPPBESBiyjB. 



143. Stertor 

144. Dyspnoea 

145. Asthma 

146. Orthopnoea 

147. Angina 



148. Pleurodyne 

149. Rhuma 

150. Hydrothorax 

151. Empyema 



CLASS VI. DEBIUTATES. 



OBDXB I. DTSSSTHXBIiB. 



152. Qataracta 

153. Caligo 

154. Amblyopia 

155. Amaurosis 

156. Anosmia 



157. Agheustia 

158. Dysecoea 

159. Paracusis 

160. Cophosis 

161. Anxsthesia 



OBDXB II. . ABBPITHTMIiB. 

162. Anorexia 164. Anaphrodina 

163. Anipsia 

OBDXB III. DTSCHrXSIS. 

165. Mutitas 169. Paralysis 

166. Aphonia 170. Hemiplegia 

167. Psellismus 171. Paraplexia 

168. Paraphonia 



OBDXB I. TOBICI PABTIAIXS. 



OBDXB IT. LXIPOPSTCHIS. 



116. Strabismus 119. Contractura 

117. Trismus 120. Crampus 

118. Obstipitas 121. Priapismus 

OBDXB II. TOKICI fiXirXBAI.X8. 

122. Tetanus 123. Catochus 



172. Asthenia 174. Syncope 

173. Leipothymia 175. Asphyxia 

OBDXB T. COMATA. 



176. Catalepsis 

177. Ecstasis 



178. Typhomania 

179. Lethargus 
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182. Apoplezia 
CLASS Vn. DOLORES. 



180. Catapbora 

181. Cams 



OU)XB I. TA6I« 



183. Arthritis 

184. Ostocopus 

185. Rhumatismus 
186 Catarphus 
187. Anxietas 



188. Lassitudo ■ 

189. Stupor 

190. Pruritus 
Algt>r 



191. 



192. Ardor 



ORDKB nr. TXSAVia ABOMALM, 

237. Amnesia 238. Agtypnia 

CLASS IX. FLUXUS. 
omsBB I. &iVfiirm.i7Zin. 

239. HxmorrhMpM 243. Hxmattiria 

240. Haemoptosis 244. Menorrhagia 

241. Stomacace 245. Abortus 

242. Haematemesis 



OBDEB II. CAPITIS. 



OBDBB II. ALYTWUrXVB. 



193. Cephalalg^ 196. Opbthalmia 

194. Cephalaea 197. Otalgia 

195. Hemicrania 198. Odontalgia 

OBDEB III. PECTOBIS. 



199. Drsphagia 

200. Pypoffls 



201. Cardiogmus 



OBDBB IT. ABDOMIHALXS IHTBBBI. 

202. Cardialgia 206. Splenalgia 

203. Gastrodynia 207. Nephralgia 

204. CoUca 208. Dystocia 

205. Hepatalgia 209. Hysteralgia 

OBDEB Y. XXTEBBI ET ABTUUK. 

210.^Ma8todynia 213. Ischias 

211. Racbialgia 214. Proctalgia 

212. Lumbago 215. Pudendagra 

CLASS Vin. VBSANLE. 

OBDBB I. HALLUCIlTATIOirXS. 



216. Vertigo 

217. SufFusio 

218. Diplopia 

219. Syro^os 



220. Hypochondria- 

sis 

221. Somnambulis- 

mus 



OBDEB II. . VOBOSITATEB. 



222. Pica 

223. Bulimia 

224. Polydipsia 

225. Antipathia 

226. Nostal^ 



227. Panophobia 

228. Satyriasis 

229. Nymphomania 

230. Tarantismus 

231. Hydrophobia 



OBDEB III. DELIBIA. 

232. Paraphrosyne 235. Mania 

233. Amentia 236. Demonomania 

234. Melancholia 



246. Hepatirrtioea 

247. Haemorrhois 

248. Dysenteria 

249. Melxna 

250. Nausea 

251. Yomitus 



252. Ileus 

253. Cholera 

254. Diarrhoea 

255. Ccsliaca 

256. lienteria 

257. Tenesmus 



OBDBB III. SEBOrLUXITS. 



258. Ephidrosis 

259. Epiphora 

260. Coryza 

261. Ptyalismus 

262. Anacatharsis 

263. Diabetes 

264. Eneuresis 

265. Dysurift 

OBDBB IT. 

272. Flatulenta 

273. JEdopsophia 



266. Pyuria 

267. Leucorrhcea 

268. Gonorrhoea 

269. Dyspermatis- 

mus 

270. Galactirrfaoea 

271. Octorrhoea 



JIBDLtxiTS. 

274. Dysodia 



CLASS X. CACHEXLE. 



OBDBB Z. KACIES. 



275. Tabes 

276. Phthisis 



277. Atrophia 

278. Aridura 



OBDEB IX. XBTmiBSGEimjI. 

279. Polysarcia 282. Phlegmatia 

280. Pneumatosis 283. Physcom» 

281. Anasarca 284. Graviditas 

OBDEB III. HTDBOPEB PABTIALE8. 

285. Hydrocephalus 290. Physometra 

286. Physocephalus 291. Tympanites 

287. Hydrorachitis 292. Metrorismus 

288. Ascites 293. Ischuria 

289. Hydrometra 
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OBBim IV. TUBSKA. 



294. Rachitis 

295. Scrophula 

296. Carcinoffla 



297. Leontiaais 

298. Malis 

299. Framboesia 



oBDaa Y. iMpsTi«iirx0. 



300. Syplulis 

301. Scorbutus 



303. Lepra 

304. Scabies 



302. Elephantiasis 305. Tinea 

OaDKB TI. ICTXRITIJB. 

306. Aurigo 308. Phaeni^at 

30r. Melasicteras 309 Chlorosis 

OBDKB Til. CACHXXXJB AITOIUXJB. 

310. Phthiriasis 313. Eleosis 

311. Trichoma 314. Gangrkna 

312. Alopecia 315. Necrosis 

^oioloj^icdl Arrangement ofhnwmuB. 
CLASS I. EXANTHEMATICI. 

OBBIB I. COBTAaiOSI. 



1. Morta 
2.Pe8tis 
3. Variola 


4. Rubeola 

5. Petechia 

6. SyphiUs 


oBBXB n. 


SPOBABICI. 


r.Mifiaria 
8. Uredo 


9. Aphtha 


OBBXB ni 


. SOUTABU. 


10. Eryupelaa 




CLASS n. CRinCL 


OBBBB I. 


COBTIBBBTBa. 


11. Diana 

12. Synocha 


13. Synoehus 

14. Lenta 


OBBXB II. nmauuvrxwu. 


15. Quotidiana 

16. Tertiana 

17. Quartana 


18. Duplicana 

19. Errana 


OBBXB III. 


XXACXBBiLirTXS. 


20. Amphimenna 

21. Tritxus 

22. Tetartophia 


23. Hemitritca 

24. Hectiea 



CLASS m. PHLOGISnCl. 

OBBXB I. MXMBBAITACXI. 

25. Phrenitis 29. Enteritis 

26. Paraphreneus 30. Proctitis 

27. J'leuritis 31. Cystitis 

28. Gastritis 

OBBXB n. PABXBCBTKATICI. 

32. Sphacelistnus 36. Splenitis 

33. Cynanche 37. Nephritis 

34. Peripneumonia 38. Hysteritis 

35. Hepatitis 

OBOXB III. .BVSCVI.0SI. 

39. Phlegmone 

CLASS IV. DOLOROSI. 

OBDXB I. IBTBIHSKCI. 



40. Cephalalgia 

41. Hermicrania 

42. Gravedo 

43. Ophthalmia 

44. Otalgia . 

45. Odontalgia 

46. Angina 

47. So£i 

48. Cardialgia 

49. Gastrica 



50. Colica 

51. Hepatica 

52. Splenica 

53. Pleuritica 

54. Pneumonica 

55. Hysteralgia 

56. Nephritica 

57. Dysuria 

58. Pudendagra 

59. Proctica 



OBBXB u. xxTBursxci. 



60. Arthritis 

61. Ostocopus 

62. Rheumatismus 



63. Volatica 

64. Pruritus 



CLASS V. HENTALES. 

OBBXB I. IBXALXS. 

65. DeBrium 69. Daemonia ^ 

66. Paraphrosyne 70. Vesania 

67. Amentia 71. Melancholia 
68. 



OBBXB It. ntkBISABU, 

72. Strringmos 76. Hjrpochondri*' 

73. Phantasma sis 

74. Vertigo 77. Somnambulis- 

75. Panophobia mus 

OBBBB IXr. PATBXnCI. 

78. Citta 79. BulinuA 
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80. Polydipna 

81. Satyriasis 

82. Erotomania 

83. Nostal^a 

84. Tanuitismtts 



85. Rabies 

86. Hydrophobia 

87. Cacositia 

88. Antipathia 

89. Aoxietas 



CLASS VI. QUIETALES. 



OBDBB I. OSFXCTIYI. 



90. Lassitude 

91. Langour 

92. Asthenia 



93. Lipottaymia 

94. Syncope 

95. Asphyxia 



ORDXR II. SOPOBOSI. 



96. Somnolentia 

97. Typhomania 

98. Letbarg^s 

99. Cotaphora 
100. Carus 



101. Apoplexia 

102. Paraplegia 

103. Hemiplegia 

104. Paralyus 

105. Stapor 



omDXB m. PBiYATin. 



106. Morons 

107. Oblivio 

108. Ambliopia 

109. Cataracta 

110. Amaurons 

111. Scotomia 

112. Copboris 

113. Anosmia 



114. AgeusUa 

115. Aphonia ^ 

116. Anorexia 

117. Adipsia 

118. Anxsthesia 

119. Atecnia 
130. Atcnua 



CLASS Vn. MOTORH. 



oKDxm I. sPAsnci. 



121. Spasmus 
123. raapismns 

123. Borboryg^os 

124. Trismos 

125. Sazdiasis 



136. Hysteria 
127. Tetanus 

138. Catochus 

139. Catalepsit 
130. Ag^iypnia 



OBDXB II. AOITATOBII* 



131. Tremor 
133. Palpitatio 

133. Orgasmus 

134. Subsoltus 

135. Carpologia 



136. Stridor 

137. Hippos 
138: PseUismus 

139. Chorea 

140. Beriberi 



OBDXB III. ABlTATOBn. 



141. Rigor 
143. Convulsio 
143, Bpiiepo* 



144. HieranosoB 

145. Raphai^a 



CLASS Vm. 8UPPRES60RIL 



OBDXB I. SUTPOCATOBtl. 



146. Raucedo 

147. Vociferatio 

148. Risus 

149. Fletus 

150. Suspiriam 

151. Osatatio 
153. Pandiculatio 

153. Singultus 

154. Stemutatio 



155. Tussis 

156. Stertor 

157. Anhelatio 

158. Suffocatio 

159. Empyema 

160. Dyspnoea 

161. Asthma 
163. Orthopnoea 
163. Ephisltes 



OBDXB II. COirSTBICTOBII. 



164. Aglutitio 

165. Flatulentia 

166. Obstipatio 

167. Ischuria 



168. Dysmenorrhoea 

169. Dyslochia 

170. Aglactatio 

171. Sterilitas 



CLASS IX. EVACUATORIl. 



OBDXB I. CAPITIS. 



173. Otorrhoea 175. Coryza 

173. Epiphora 176. Stomacace 

174. Hxmorrbagia 177. PtyaUsmus 

OBDXB ir. TBOBACIS. 



178. Screatus 

179. Expectoratio 



180. Hxmoptyris 

181. Vomica 



OBDXB III. ABDOHIJriS. 



183. Ructus 

183. Nausea 

184. Yomitus 

185. Haematemesis 

186. Uiaca 

187. Cholera 

188. Diarrhoea 



189. Lienterim 

190. Coeliaca 

191. Cholirica 
193. Dysenteria 

193. Haemorrhois 

194. Tenesmus 

195. Crepitus 



OBDXB IT. eBir>!rAuinr. 



196. Enuresis 

197. Stranguria 

198. Diabetes 



199. Haematuria 

300. Glus 

301. Gonorrhoea 



OBDXB IT. OXKITALnTX. 

303. Leucorrboea 305. Abortus 

303. Menorrhagia 306. Mola 

304. Purturitio 

OBDXB T. COIPOBIS XXTBBirX. 

20r, GiOactia ^8. Sudor 
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CLASS X. DEFORMES. 

OKDXA I. XMACIAVTXI. 

209. Phthisis 212. Marasmus 

210. Tabes 213. Rachitis 

211. Atrophia 

OBDKl£ II. TUXID08I. . 

214. Polysarcia 218. Ascites 

215. Leucophleg- 219. Hyposarca 

matia 220. Tympanites 

216. Anasarca 221. Graviditas 
2ir. Hydrocephalus 

OBOSB III. DXC0I.0BX8. 

222. Cachexia 225. Icterus 

223. Chlorosis 226.' Plethora 

224. Scorbutus 

CLASS XI. VITIA. 

OKDSIK I. HUXOBAIJA. 



227^. Aridura 

228. Digitium 

229. Emphysema 

230. Oedema 

231. Sugillatio 



232. Inflammatio 

233. Abscessus 

234. Gangrena 
236. Sphacelus 



OBDXB II. DIAXniCA. 



236. Fractura 

237. Luxatura 

238. Ruptura 

239. CoDtusura 

240. Profusio 

241. Vulnus 

242. Amputatura 



243. Laceratura 

244. Punctura 

245. Morsura 

246. Combustura 

247. Excoriatura 
348. Intertrigo 
249. Rhagas 



279. Clavus 

280. Myrmecium 



281. Eschara 



OBDXB y. TUMOBXS PBOTUBKBAVTXS. 



282. Aneurisma 

283. Varix 

284. Scirrhus 

285. Struma 

286. Atheroma 



287. Anchylosus 

288. Ganglion 

289. Nana 

290. Spinola 

291. Exostosis 



OBDXB Tl. PBOCIDSHTIJI. 



292. Hernia 

293. Prolapsus 

294. Condyloma 

295. Sarcoma 



296. Pterygium 

297. Ectropium 

298. Phymosis 

299. Clitorismus 



«. OBDXB YII. DXFOBMATIOHXS. 

300. Contractura 309. Myopia 

301. Gibber 310. Labarium 

302. Lordosis 311. Lagostoma 

303. Distortio 312. Apella 

304. Tortura 313. Atreta 

305. Strabismus 314. Plica 

306. Lagophthahnia 315. Hirsuties 

307. Nyctalopia 316. Alopecia 

308. Presbytia 317. Trichiasis 

OBDXB Till. XACUUB. 



318. Cicatrix 

319. Nxvus 

320. Morphaea 

321. Vibex 

322. Sudamen 



323. Melasma 

324. Hepatizon 

325. Lentigo 

326. Ephelis 



OBDXB III. XXVLCXBATIOirXS. 



J^o9ological Jtrrangement ofYoBtL. 
CLASS L FEBRES. 

OBDXB I. IirrXBMITTXirTXB. 



250. Ulcus 

251. Cacoethes 

252. Noma 

253. Carcinoma 

254. Ozena 

255. Fistuk 
iiS6. Caries 



257. Arthrocace 

258. Cocyta 

259. Paronychia 

260. Pernio 

261. Pressura 

262. Arctura 



1. Quotidiana 

2. Tertiana 

3. Quartana 

4. Quintana 

5. Sextana 

6. Septena 

7. Octana 



8. Nonana 

9. Decimana 

10. Vaga 

11. Menstrua 

12. Tertiana duplex 

13. Quartana duplex 

14. Quartana triplex 



OBDXB IT. 8CABIXS. 



OBDXB II. COHTIHirjS. 



263. Lepra 

264. Tinea 

265. Achor 

266. Psora 

267. Lippitudo 

268. Serpigo 

269. Herpes 

270. Varus 



271. Bacchia 

272. Bubo 

273. Anthrax 

274. Phlyctxna 

275. Pustula 

276. Papula 

277. Hordeolum 
27». Verruca 



41. SimfUcea, 

15. Quotidiana 

16. Synochus 

17. Amatoria 
16. Phrenitt9 

19. Epiala 

20. Causos 

21. Elodes 



22. Lethargus 

23. T>phomania 

24. Leipyria 

25. Phncodes 

26. Lyngodes 

27. Assodes 

28. Cholerica 

29. Synchopaliff 
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30. Hydrophobia 

31. Oscitans 

32. Ictericodes 

33. Pestilentialis 

34. Siriams 

§2. Compoata, 
1 1. Exanthematica, 

35. Variolosa 

36. MorbUlosa 

37. Ifiliaris 

38. Petechialis 

39. Scarlatina 

40. Urtica 

41. BuUoea 

42. Varicella 

43. Pemphingodes 

44. Aphthosa 

^ 2. Ir(/lamnuUoria, 

45. PhrenismuB 

46. Chemosis 

47. Ophthalmites 

48. Otites 

49. Angina 

50. Pleuritis 

51. Peripneumonia 

52. Mediastina 

53. Pericarditis 

54. Carditis 



55. Paraphrenids 

56. Gastritis 

57. Enteritis 

58. Hepatitis 

59. Splenitis 

60. Mesenteritis 

61. Omentitis 

62. Peritonitis 

63. Myocolitis 

64. Pancreatica 

65. Nephritis 

66. Cistitis 

67. Hysteritis 

68. Erysipelacea 

69. Podagrica 

70. Panaritia 

71. Cyssotis 

lY 3. Symptomatica, 

72. Apoplectica 

73. Catarrhalis 

74. Rheumatica 

75. Hxmorrhoidalis 

76. Lactea 

77. Vulneraria 

78. Suppuratoria 

79. Lenta 

80. Hectica 



CLASS n. PKOFLUVIA. 



OBDBB I. HSHOBBHAOIJB. 



81. Haemorrhagia 

82. £pistans 
8a. Haemoptoe 

84. Haemoptysis 

85. Stomacace 

86. Odontirrfaaea 

87. Otorrhoea 

88. Ophthalmorrha- 



89. Haematomesis 

90. Heptirrhaa 

91. Catarrhexis 

92. Hematuria 

93. Cystirrha^a 

94. Stymatosis 

95. Hxmatopedea 

96. Menorrhagia 

97. Abortio 



OBBIB in. APOCKHOSXS. 



98. Catarrhus 

99. Epiphora 

100. Coryza 

101. Otopuosis 

102. Otoplatos 

103. Ptyalismus 

104. Vomica 

105. Diairhcsa 

106. Puorrhoea 

107. Dysenteria 

108. lienteria 

109. Coeliaca 

110. Cholera 

111. Pituitaria 

CLASS m. 

126. Graredo 



112. Leucorrhois 

113. Eneureffls 

114. Diuresis 

115. Diabetes 

116. Puoturia 

117. Chylaria 

118. Gonorrhoea 

119. Leucorrhoea 

120. Exoneiroffls 

121. Hydropedesis 

122. Galactia 

123. Hypercatharns 

124. Ecphyse 

125. Dysodia 

EPISCHESRS. 
127. Flatulentia 



128. Obstipatio 131. Dyslochta 

129. Ischuria 132. Deuteria 

130. Amenorrhoea 133. Agalazis 

CLASS IV. DOLORES. 



134. Anxietas 

135. Blestrismus 

136. Prtiritus 

137. Catapsyxis 

138. Rheumatismus 

139. Arthritis 

140. Cephalalgia 

141. Cephalaea 

142. Clavus 

143. Hemicrania 

144. Carebaria 

145. Odontalgia 

146. Haemodia 

147. Odaxismus 

148. Otalgia 

149. Acatapoffis 

150. Cionis 

151. Himantosis 

152. Cardiogmus 

153. Mastodynia 

154. Soda 

155. Periadynia 

156. Pneumatosis 



157. Cardia^lia 

158. Encausis 

159. Nausea 

160. CoUaa 

161. Eilema 

162. Ueus 

163. Stran^piria 

164. Dysuna 

165. lithuriasis 

166. Tenesmus 
167.'Clunesia 

168. Cedma 

169. Hysteralgia 

170. Dysmenorrhoea 

171. Dyslochia 

172. Atocia 

173. Priapismus 

174. Psoriasis 

175. Podagra 

176. Osteocopus 

177. Psophos 
177. Volatica 
179. Epiphlog^sma 



CLASS V. SPASm. 



180. Tetanus 

181. Opisthotonus 
182* Episthotonus 
183* Catochus 

184. Tremor 

185. Frigus 

186. Horror 

187. Rigor 

188. Epilepna 
199. Heclampsia 

"190. Hieranosus 

191. Convulsio 

192. Raphania 

193. Chorea 

194. Crampus 

195. Scelerotyrbe 

196. Angone 

197. Glossocele 

198. Giossocoma 

199. Hippos 

200. Illosis 

201. Cincleas 



202. Cataclasis 

203. Cillosis 

204. Stemutatio 

205. Tubus 

206. Clamor 

207. Trismus 

208. Capistrum 

209. Sardiasis 

210. Gelasmus 

211. Incubus 

212. Singultus 

213. Palpitatio 

214. Vomitus 

215. Ructus 

216. Ruminatio 

217. Oesophagismus 

218. Hypochondria- 

sis 

219. Hysteria 

220. Phlogosis 

221. Digitium 



CLASS VI. ADYNAMLE. 



222. Lassitude 

223. Asthenia 

224. Torpor 

225. Adynamia 

226. Paralysis 



227. Paraplegia 

228. Hemiplegia 

229. Apoplexia 

230. CataJepsis 

231. Cams 
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232. 
233. 
234. 
235. 
236. 
237. 
238. 
239. 
240. 
S41. 
242. 
243. 
244. 
245. 
246. 
247. 
248. 
249. 
250. 
251. 
252. 
253. 
254. 
255. 
256. 
257. 
258.' 



Coma. 

Somnolentia 

Hypophasis 

Ptosis 

Amblyopia 

Mydriasis 

Amaiirosia 

Cataracta 

Synizezis 

Glaucoma 

Achlys 

Nyctalopia 

Hermeralopia 

HemalopiA 

Dysicoia 

Surditaa 

Anosmia 

Apogeuais 

Asaphia 

Clangor 

Raucitaa 

Aphonia 

Leptopbonia 

Oxyphonia 

Rhenopbonia 

Mutitaa 

Traulolis 



259. Paellotis 

260. Ischnophonia 

261. Battarismua 

262. Suspirium 

263. Osdtatio 

264. Pandiculatio 

265. Apnaea 

266. Macropnoea 

267. Dyspnopa- 

268. Asthma 

269. Ortbopnoea 

270. Enigma 

271. Bencbus 

272. Rhocbrooa 

273. Lipotbymia 

274. Syncope 

275. Asphyxia 

276. Apepsia 

277. Dyspepsia 

278. Diaphthora 

279. Anorexia 

280. Anatrope 

281. Adypaia 

282. Acyiaia 

283. Agenesui 

284. Anodynia 



CLASS Vn. HYPJERESTHESES. 



285. Antipathia 

286. Agrypnia 

287. Phantaama 

288. Caligo 

289. Hsmalopia 

290. Marmaryge 

291. Dysopia 

292. Susorrus 

293. Vertigo 

294. Apogeosia 



295. Polydipsia 

296. Bulimus 
297- Addepbagia 

298. Cynorexia 

299. AUotriopbagia 

300. Malada 

301. Pica 

302. Bombua 

303. Celsa 



CLASS Vni. CACHEXIAS. 



304. Cachexia 

305. Chlorosis 

306. Icterus 

307. Malanchloros 

308. Atrophia 

309. Tabes 

310. Pbtliisis 

311. Hydrotborax 

312. Rachitis 

313. Anasarca 

314. Ascites 

315. Hydroc}rstis 

316. Tympanites 



317. Hysterophyse 

318. Scorbutus 

319. Syphilis 

320. Lepra 

321. Elepbantiana 

322. Elepbantia 

323. Plica 

324. Phtbiriaais 

325. Physconia 

326. Paracyisia 

327. Gangrsena 

328. Sphacelus 



CLASS IX. PARANOLE. 



333. Ecstaaia 

334. Ecplexia 

335. Entbusiasmua 

336. Stupiditaa 



3S7. Amentia 

338. Oblivio 

339. Somnium 

340. Hypnobataais 



CLASS X. VITIA. 



OmnXB I. IHFLAXMATIOHKS^ 



341. ophthalmia 

342. Blepharotia 

343. Erysipelas 

344. Hieropyr 

345. Paronychia 



346. Onychia 

347. Encauaia 

348. Phymoais 

349. Paraphimosis 

350. Pernio 



oBDxa II. Tuxomxs. 



351. 
352. 
353. 
354. 
355. 
356. 
357. 
358. 
359. 
360. 
361. 
362. 
363. 
364. 
365. 
366. 
367. 
368. 
369. 
370. 
371. 
372. 
373. 
374. 
375. 
i376. 
377. 
378. 
379. 
38a 
381. 
382. 
383. 
384. 

385. 

386. 
387. 



Plegmone 

Furuuculua 

Anthrax 

Abscessus 

Onyx 

Hippopyon 

Phygethlon 

Empyema 

Phyma 

Ecthymata 

Urticaria 

Parulus 

Epulus 

Anchylops 

Paragloasa 

Chilon 

Scrophula 

Bubon 

Bronchocele 

Parotis 

Gongrona 

Sparganosis 

Coilima 

Scirrtius 

Cancer 

Scarcoma 

Polypua 

Condyloma 

Ganglion 

Ranula 

Terminthus 

Oedema 

Encephalocele 

Hydrocepha- 



lum 
Hydrophthal- 

mia 
Spina bifida 
Hydromphalus 



388. Hydrocele 

389. Hydrops Scroti 

390. Steatites 

391. Pneumatosis 

392. Emphysema 

393. Hysteroptosis 

394. Cystoptosia 

395. Archoptoma 

396. Bubonocele 

397. Oscheocele 

398. Omphalocele 

399. Merocele 

400. Enteroceleovu- 

laris 

401. Ischiatocele 

402. Elytrocele 

403. Hypogastrocele 

404. Cystocele 

405. Cyrtoma 

406. Hydrenterocele 

407. Varix 

408. Aneurisma 

409. Cirsocele 

410. Gastrocele 

411. Hepatocele 

412. Splenocele 

413. Uyaterocele 

414. Hygrocirsocele 

415. Sarcocele 

416. Physocele 

417. Exostoses 

418. Hyperostoras 

419. Padarthrocace 

420. Encystis 

421. Staphyloma 

422. Staphylosia 

423. Fungus 

424. Tofus 

425. Flemen 



OBBXa III. SXTUBBRAimjI. 



329w Athvmia 
330. Debrium 



331. Mania 

332. MtlancboJia 



426. Verruca 

427. Porrua 



428. Clavus 

429. Callus 
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4S0. Eneantliia 

431. Pladarotis 

432. Hnnalft 

433. Pterygium 

434. Hordeolum 

435. Graado 



436. Vflrus 
43r. Gutta 

438. Ephelis 

439. Esoche 

440. Exocbe 



OU»SB IT. rmTXTLM An PAFUJUB. 



441. Epinyctis 

442. PhlycUena 

443. Herpes 

444. Scabies 

445. Aquula 



446. Hydroa 

447. Variala 
446. Varicella 

449. Purpura 

450. Encauma 



4»BBB& T. KACVLJI. 



451 Eechymoma 

452. Petechia 

453. MorbilU 

454. 8carlatx 

455. Lentigo 

456. Urticaria 

457. Stigma 



458. Vibex 

459. Vitiligo 

460. Leuce 

461. Cyasma 

462. Lichen 

463. Sefina 

464. Nebula 



519. Entrophmr 

520. Rhoeas 

521. Rhyasemata 

522. Lagoeheilos 

523. M&cboBteon 

524. Hirsuties 

525. Canities 

526. Distrix 

527. Xirasia 

528. Phalacreitis 

529. Alopecia 

530. Hadaroau 

531. PtUoais 

532. Rodatio 

533. Phalangons 

534. Coloboma 

535. Cercosis 

536. Cholosis 
537.' Gryposis 

538. Navus 

539. Monstrositas 

540. Polysarcia 



541. fadmotis 

542. Khicnoais 

543. Varus 

544. Va^s 

545. Leiopodes 

546. ApeUa 

547. Hypospadixos 

548. Urorhoeaa 

549. Atreta 

550. Saniodes 

551. Cripsordhis 

552. Hermaphro- 

dites 

553. Dionyfiscus 

554. Artetiscus 

555. Nefrendis 

556. Spanopogon 
557 > Hyperartetis. 

cUs 

558. Galiancon 

559. Galbulus 

560. MoU 



OBJIXB Tt. DtSSQLtJTIOirXS. 



^otological Arrdngement of Saoab. 
GLASS I. VITIA. 



465. Vulnus 

466. Ruptura 

467. RhagaB 

468. Fractua 

469. Fissura 

470. Plicatto 

471. Thlasis 

472. Luxatio 

473. dubluxatio 

474. Biacbaiaftis 

475. Attritis 

476. Porrigo 

477. Aposyrma 

478. Anapleusis 
470. Spasma 

480. Contusio 

481. Diabrons 

482. Agomphiasis 

483. Eschara 

484. Piptonychia 



485. Cacoethes 

486. llierioma 

487. Carcinoma 

488. Phagedaena 

489. Noma 

490. Sycosis 

491. Fistula 

492. Sinus 

493. Caries 

494. Achores 

495. Crustk lactea 

496. Favus 

497. Tinea 
49.8. ArgemQn. 

499. iBgilops 

500. Ozaena 

501. Aphtha 

502. Intertrigo 

503. Rfaacosis 



OBDXB. I. XACULB. 



OBBXB VII. COSCBFTIOXES^ 

504. Ancyloblepha- 507. Ancyloglossum 

ron 508. Ancylosis 

505. Zynizesis 509. Cicatrix 

506. Dacrymoma 510. Dactylion 

CLASS XL PEFORMITATES. 

511. Phoxos 515. Miopyasis 

512. Gibber 516. Lagophthalmus 

513. Capttt ob8tipuTO517. Trichiasis 

514. Strabismus 518. Ectropium 
VOL. VHL 



1. Leucoma 

2. Vitiligo 

3. Ephelis 



4. Nzvus 

5. Ecchymoma 



OBSEB II. XFTLOBXSCXXTIA. 



6. Pustula 

7. Papula 

8. Phlycthana 

9. Bacchia 
10. Varus 



11. Herpes 

12. Epinyctis 

13. Hemeropathos 

14. Psydracia 

15. Hydroa 



OBBBB III. PHTXATA. 



16. Erythema 

17. Oedema 

18. Emphysema 

19. Scirrhus 

20. Inflammatio 

21. Bubo 

22. Parotis 

23. Farunculus 

24. Anthrax 

25. Cancer 



26. Paronychia 

27. Phymosia 

28. Sarcoma 

29. Condyloma 

30. Verruca 

31. Pterygium 

32. Hordeolum 

33. Trachelophyma 

34. Exostosis 



OBDXB V. CTSTISXS. 



35. Aneurysma 

36. Varix 

37. Marisca 

38. Hydatis 

39. Staphyloma 
C 



40. Lupia 

41. Hydartbrus 

42. Apostema 

43. Exomphalus 

44. Oscheophyma 
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oftDiB ri. ictona. 



45. Exophthalmia 

46. Blepharoptosis 

47. Hypottaphyle 

48. Paraglossa 

49. Proptoma 

50. Exania 

51. Exocystis 

52. Hysteroptosis 

53. Colpoptosii 

54. Gastrocele 

55. Omphalocele 

56. Hepatocele 

57. Merocele 

58. Bubonocele 



59. Opodeocele 

60. lachiocele 

61. Colpocele 

62. Pirinxocele 

63. Peritonaeorixis 

64. Encephalocele 

65. Hysteroloxia 

66. Parorchydium 

67. Exartbrema 

68. Diastasis 

69. Loxarthrus 

70. Gibbositas 

71. Lordosis 



OBDXB YII. SXTOBinTATXS. 

72. Lagostoma 75. Epidosis 

73. Apella 76. Anchylomerisma 

74. Polymerisnia 77, Hirsuties 

CLASS IL PLAGJE, 

011DE& I. SOLVItOirXS. 

Hecentetf Cruent^. 

78. Vulnus 82. Excoriatio 

79. Punctura 83. Contusio 

80. Sclopetoplag^ 84. Ruptura 

81. MoTSUS 

oBiiKR II. soLunoirxs. 
RecenteSf Cruerag, ArUficidUM, 



85. Operatio 

86. Amputatio 



87. Sutum 

88. Paracentesis 



ORBXB III. BOLirJnovxs. 
IncruenUs, 

89. Ulcus 93. Eschara 

90. Exukeratio 04. Caries 

91. Fistula 95. Arthrocaoe 

92. Sinus 

oRDXB ir. soLinrioHXs. 

AnomdUe, 



96. Rhagas 

97. Ambustio 



98, Fractura 

99. Fissiira 



CLASS m. CACHEXIiB. 

OBSXB I. MACIES. 



100. Tabes 



101, Phthisis 



102. Atrophia 

103. Hxmatc^ria 



104. AHdiUH 



OBSXB II. IXTVXXSCXHTIX. 

105. Plethora 109. Phlegmatia ' 

106. Polysarcia 110. Physconia 

107. Pneumatosis 111. Graviditas 

108. Anasarca 

OBSEB III. H1DBOPES. 

ParHaleB, 

112. Hydrocephalus 116. Hydrometra 

113. PhjTSOcephalus 117. Physometra 

114. Hydrorachitis 118. Tympanites 

115. Ascites 119. Meteorismus 

0B9XB IT. TUBBBA. 



120. Rachitis 

121. Scrophttla 

122. Carcinoma 



123. Leontiasis 

124. Malls 

125. Frambcssia 



OBDXB T. IXPXTieiHXS. 

126. Syphilis 129. Lepra 

127. Scorbutus 130. Scabies 

128. Elephantiasis 131. Tinea 

OBBXB YI. ICTEBITIJI. 

132. Auriro 134. Phcenigmus 

133. Melaficterus ^ 135. Chlorosis 

OBBXB YII. ABOXAXX. 



136. Phthiriasis 

137. Trichoma 

138. Alopecia 



139. Elcosis 

140. CUingraena 

141. Necroas 



CLASS IV. DOLORES. 

OBDEB I. TA6I. 

142. Arthritis 147. Lassitude 

143. Ostocopu» 148. Stupor 

144. Rheumatismus 149. Pruritus 

145. Catarrhus . 150. Algor 

146. Anxietas ' 151. Ai^or 

OBBXB II. cAfms. 

152. Cephalalgia 155. Ophthalmia 

153. Cephalxa 156. Otalgia 

154. Hemicrania 157. Odontalgia 

OBDXB III. PXCTOBIS. 

158. Pyrosis 159, Cardiogmus 
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QKMM IT. AUDOXnrif . 



1^. Cardialffia 

161. Gastrodynia 

162. CoUca 

163. Hepatalgia 



164. Splenaleia 

165. Nephralgia 

166. Hytteralgia 



OBDXB T. XXTXBJrAEVX. 



167. Mastodynia 

168. Bachialgia 
16^. Lumbago 
170. lachiaa 



171. Proctalgia 

172. Padendagra 

173. Digitium 



CLASS V. FLUXUS. 



, . SAirsiTirLUXva. 

174 Hxmorrliana 178. Hematuria . 

175. Haemoptysis 179. Metrorrhagia 

176. Stoma<^u:e 180. Abortus 

177. Ha 



OBBKB II. JLLTirLinnrs. 
- SangwMletUi. 



181. Hepatirrfaoea 

182. Haemorrhois 



183. Dysenteria 

184. Melaena 



OKDBB HI. ALTIFLUXUS, 



JNim San^rmnoletOi, 



185. Nausea 

186. Vomitos 

187. Heus 

188. Cholera 

189. Dianfacea 



190. Cceliaca 

191. lienteria 
192* Tenesmus 
193. Proctorrhoca 



oRDim IT. sKBnrLirxvs. 



194. Ephidroais ' 

195. Epiphora 

196. Coryza 

197. Ptfalismus 

198. Anacatharis 

199. Diabetes 
300. Ennrens 



201. Pyuria 

202. Iieucorrhcea 

203. Locbiorrhoea 

204. €k>norrhoea 

205. Galactirrhaea 

206. Otorrhcsa 



OBBXB T. JBBirLUXUS. 

209. Dysodia 



207. Flatolentia 

208. jEdopsopfaia 

CLASS VI. SUPPBESSIONES. 

OBBXB I. XaSAKBDOBUlf. 



210. Adiapneustia 

211. Sterilitas 

212. Ischuria 



213. Dysuria 

214. Aglactatio 

215. Dyslochia 



OBBBB II, MraiBXSBOBIQC. 

216. Dysphagia 217. Angimt 

OBBXB III. ^IXI TXVTBIS. 

218. Dy8menorrhaea220. Dyshxmorrhois 

219. Dystocia 221. Obstipatio 

CLASS Vn. SPASMI. 

OBBXB I. TOBICI FABTIA£XS. 

222. Strabismus 225. Contractuia 

223. Tris 226. Crampus 

224. Obstipitas 227. Priapismus 

OBDXB II. TOBICI eXKXBALXS. 

228. Tetanus 229. Catochus 

OBBXB in. cLomci pibtialxs. 

230. Nystagmus 235. Convulsio 

231. Carphologia 236, Tremor 

232. Subsultus 237. Palpitatio 

233. Pandiculatio 238. Claudicatio 

234. Apomystosis 

OBBXB it. CLOBICI OXBXBiXXS. 

239. Phricasmus 242. Hysteria 

240. Eclampna 243. Scelotyrbe 

241. Epilepsia 244. Beriberia 

CLASS VUI. ANHELATIONES. 

OBDXB I. SPASMODICJB. 



245. Ephialtea 

246. StemuUtio 

247. Oseedo 



248. Singultus 

249. Tussis 



OBDXB II. SUPPBXSSITX. 



250. Stertor 

251. Dyspmxa 
258. Asthma 
253. Orthopnosa 



254. Pleurodynd 

255. Rheuma 

256. Hydrothorax 
-257. Empyema 



CLASS IX. 

OBDXB I. 

258. Amblyopia 

259. Caligo 

260. Cataracta 

261. Amaurosis 

262. Anosmia 



DEBILITATES, j 

DTSXSTHXSIJE. 

263. Agheustia 

264. Dyseccsa 

265. Paracusis 

266. Cophosis 

267. Anxsthe«ia 
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268. Anorena 

269. Adipsia 



OJUISB II. AVmtlTXTWiM. 

270. Anaphrodiaa 



ORDKR III. DTSCIirXSIA. 



271. Mutitas 

272. Aphonia 

273. Psellismus 

274. Cacophonia 



275. I'aralyais 

276. Hemiphlegia 

277. Paraplexia 



IIIPOPSTCIUA* 



278. Aathenia 280. Syncope 

279. Lypothymia 281. Asphyxia 



oBBim I. covTurvji. 



316. Jadicatoria 

317. Humoraria 

318. Frigeraria 



319. Typhus 

320. Hsctka 



OBDEB II. BBMITTXNTSS. 

321. Amphimerina 323. Tetartopkym 

322. Tritatopbya 

OBDXB III. IBTEBMITTXirTXS. 



324. Qaotidiana 

325. Tertiaoa 



326. Quartana 

327. Brratka 



282. Catalepsis 286. Cataphora 

283. Ecstasta 287. Carus 

284. Typhomania 288. Apoplexia 

285. Letbargua 



CLASS X. EXANTHEMATA. 



i OBDXB T. COVTJIGIOBA, 



289. Pestis 

290. Variola 

291. Pemphigus 



892, Purpura 

293. Rubeola 

294. Scarlatina 



OBDEB II. KOB COKTA^IOaA* 



295. I^Iiliaris 

296. Erysipelas 



297. Essera 

298. Aphtha 



CLASS XL PHLEGMASIA. 



CLASS XUr. VfiSANLA^ 
OBDXB I. BALLveiVATroaaHk 

332. Uypodwndria- 



328. Vertigo 

329. SufFusio 

330. Diplopia 

331. Syrigmos 



338. Somnambulis- 
mus 



OBDXB II. MOBOSrCjiTXS. 



334. Pica. 

335. Bulimia 

336. Polydipsia 

337. Antipathia 

338. Nostalgia 

339. Panopbobia 



340. Satyriasis 

341. Nymphomania 

342. Tanuatismus 

343. Hydrophobia 

344. Rabies 



OBSSB III. DXLIBia.. 

345. Parapbrozine 348. Daemonoroania 

346. Amentia 349. Mania 

347. Melancholia 



OBDXB I. MVSCULOSa. 



299. PhlegDion« 

300. Cynanche 



301. Myositis 

302. Carditis 



OBDBB IT. MEXBBABACEJB* 

303. Pbrenitifr 307. Enteritis 

304. Diaphragmitis 308. Epiploitis 

305. Pleuritis 309. Cystitis 

306. Gastritis 

OBDXB III. PABENCHTXATOSIS. 

310. Cephalitis 313. Splenitis 

311. Peripneumonia 314. Nephritis 

312. Hepatitis 315. Metritis 



(ttDBB IT. AirOMALXE. 

350. Amnesia 551. Agrjrpna 

Our pemarfcs upon these different ar- 
rangements must be cursory. That of 
Vogel would appear at first sight to be 
the fullest, as comprisinji^ not less than 
five hundred and sixty distinct genera of 
diseases ; and that of Cullen the least 
complete, as extending to not more than 
a hundred and fifty ; but when it is re- 
flected upon, that nearly five parts out of 
six of the distinct genera of Vogel are 
regarded as mere species of other gene- 
ra by Cullen, and arranged accordingly ; 
the latter must at once be allowed to be 
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cfiiualfy IblV aoMl to j^MMv a bif^ ftdvaii>* 
XMge in point of sinplicity. Qmgu^BJs the 
most nttOMroiui next to VofpePt ; and» Eke 
VogeP^ k i» wamtTQo*, boI from the po»- 
senioa of addhioaal natker^ tHit firom es« 
tendiiig' to dufemct g«nera (Hseascs of the 
sanw geiMis, md which ought to rmk 
merely as 8»»ate species, or even ra- 
ricties. In the general arrangcmenf of 
these nosologifts, we pereeire a coiial< 
derable reaenbhmce toi that of Sauvage : 
their cla8MB» tkot^difierenitly disperody. 
ar» neariy idike, an wett in name SB in. nuiB*' 
her; yet Sanvage'a ia the moat simple, 
at the same time that it is the most eom- 
pvehenam. Tlieanangeitteiitoflimiadus 
isylike all his aicangements, neat and clas* 
acal^ pei^iapa the most dassicid of the 
whole «f these now befcvre us; His sys- 
tem iain a great meaemre hia own: he 
has hervMsret move classes and genexs^ 
but fewer orders^ than- 8aiBvage ; and h is 
not alwi^ tint the terms of his classes 
are siifieaeartif Gfaaraoteristic of the dis- 
easea l^t rank under them« nany of 
those tinit are Sapdted under th« class 
qoietalesrfor tjcampltr are as much dis- 
eases ef 1^^ ramdv aaseveiial that arepkc- 
ed iaamediflteLy under the class mmxtales ; 
and we are afinud that the term doiorosi, 
peculiarly applied ta Class tY. is just as> 
appUcaUe to a great mnltitiide of di»' 
eases distributed dnder other classes, as 
it is to the tribe which is thuacomiective- 
ly arranged. 

Of 0r. Colien'a table it is oA^^ous that 
its chief features are due to him alone— 
hia classes ace ^ ih»- most pari simpts^ 
and at tJhe same time comprehensive, his 
orderaare oatural, and his genera al»ly 
disposed. The most objfecl&mable of hia 
classes is the lastrorthat entitled locales, 
whiciK like the er^togamia of Linnaiaa's 
botamieal system, is a mere appendix, Ibr 
the purpose of comprehending whataver 
could BS^ be cohreaiently di^»osed uif- 
der llie prmoua heads. There is also- 
sone confosion as- to a few of his orders, 
and we may here enumerate profluvia in 
Class I. compared with apocenoses in 
Clasa IV. since the former is only a Latin, 
and the latter a Greek word of tiie same 
meaning; and since the diseases in the 
former order are only distinct genera of 
the latter in m«iy instances ; there is al- 
so some doubt as to the situation of seve- 
ral of his genera. Nevertiieless, it is, up- 
on the whole, the best division- that has 
hitherto appeared ; it is far more gene- 
rally studvesd atid lectared from than any 
other; and under this division therefore 
we shall proceed to notice, cursorily, the 
different genera, according to this classi- 



ficatMOy and to dcaeribe the character aad' 
mode of cure of the more comtton or 
more prominent. 

PRAXIS. 

This is the last divi^n comprised nn- 
der this article ; and^ from the explana- 
tion we have just |;ivea of it, it is obrieiiB 
that it IS the mosC mportant* 

CLASS I. 



Frequent pulse, succeeded by shivering 
orhorver; increased heat; disturbed func- 
tions; prostration of strength. 

Oamm i. FebrU, Fxvmi.* 

Pyrexy independent of local affeetion 
as its Cause ; langour, lassitade» and other 
signs of debility. 

ThiB order is divided into two sections, 
an intermittent, including tertians^ quar- 
tans, and ouotidians, with ^e different 
varieties of these distinct genera; and 
continued, which include the genera of 
synocha, or simple inflammatory fever; 
typhus, }>utrid9 or jail-fever; and[ syno- 
chus,^ a mixed fever, commencing like the 
firsty and terminating like the second; 
The intermitfientfamily are defined asfdU 
lows: Fevers arising from the miasm of 
marshy grounds^ with mi evident remis- 
sion, the returning fits being almost al- 
ways ushered in by htMrror or trembHng. 
One paroxism 01%^ in the day. The con- 
timiea family are defined thus: fevers 
without intermission, not occasioned by 
marsh miasm, attended with exacerba. 
tions ai^d seimssions, though not very per- 
ceptible. 

The remote causes of f&rnt ore not 
always to be easily or accurately distin- 
guished, and of ^ proximate causes 
we may Adfly be said to know nothing, 
since so many different conjectures^ oft 
ten itv direct host^t^jr to each other, have 
been offered, by writers 6ff the first re- 
putation, and the system of yesterday 
has so frequently fallen before that of to- 
day. Without entering therefbre into 
this controverted subject, we shall pro- 
ceed to an account of the general symp- 
toms and mode of treatment. 

tn^ermUtenti, — Symptom*. A regular pa- 
roxysm of this fever is divided into three 
stage^^the cold, hot, and sweating stage. 

The first stagfe commences with yawn^ 
ing and stretcmng j there is at the same 
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time an uneasy sense of weariness* or in- 
aptitude of motion, accompanied with 
some degree of debility; paleness anA 
shrinking of the features and extremities 
are also observable ; at this period some 
coldness of the extremities may be felt by 
another person, althou|^ the patient 
takes little or no notice of it ; the skin, 
however, becomes rough, as is the case 
in cold weather, and is less sensible than 
usual ; a sensation of coldness is now felt 
by the patient himself, which is at first 
referred to the back, and gradually 
spreads over the whole body, producing 
an universal shaking : after this has lasted 
for some time, the patient's sensation 
of cold still continuing, the warmth of his 
skin, to the feeling of another person, or 
measured by the tnermometer, gradually 
increases; there is nausea, and frequently 
vomiting of a bilious matter ; pains of the 
back, Umbs, loins, and head-ach, or more 
commonly drowsiness, stupor, or a con- 
nderable degree of coma, attend this 
stage; the respiration is frequent and 
anxious; the pulse is small, frequent, 
sometimes irreg^ar, and often scarcely 
perceptible ; the urine is almost colour- 
less, smd witiiout cloud or sediment. 

As the cold and shivering, after alter- 
nating for some time with warm flushings, 
gradually abate, the hot stage is ushered 
in by a preternatural heat, the pulse be- 
comes mil, strong, and hard, the respi- 
ration is more free, but still f^quent and 
anxious, the paleness and shrinking of 
tibie features, together with the constric- 
tion of the skin, now disappear, and are 
succeeded bv a general redness and tur- 
gescence ; the tongue is white and dry, 
the thirst is considerable, the skin con- 
tinues parched, the head-ach, if it was 
absent in the first stage, now comes on, 
is accompanied with tiiirobbing of the 
temporal arteries, and frequentfy rises to 
delirium, and the urine is high coloured; 
as the hot stage advances, the nausea and 
vomiting abate, and on the appearance of 
moisture upon the skin, they generally 
cease altogether. The hot stage is at 
length terminated by a profuse sweat, 
which breaks out, first about the face and 
breast; it gradually extends over the 
whole body, and terminates the paroxysm; 
most of the functions are restored to their 
natural state, the respiration becomes 
free, the urine deposits a lateritious se- 
diment, the sweat gradually ceases, and 
with it the febrile symptoms : the patient 
is, however, left in a weak and varied 
state : between the paroxysms, the pa- 
tient is more easily fatigued than usual. 



complains of want of ajppetite, and tbe 
skin is parched, or he is more liable to 
profuse perspiration than in health. Tbe 
cold fit of this species is longer than that 
of the quotidian, but shorter than that 
of the quartan, and the whole paroxysm 
is shorter than that of the quoti<Uan, 
but longer than that of the quartan. 

The predisposing causes of intermit- 
tents are, wluLtever tends to debilitate 
the^body, a warm moist, or cold damp 
atmosphere, particular seasons, as spring 
and autumn : the occasional or exciting 
causes are, marsh miasm, contagion, and 
perhaps lunar influence. 

PrognoaiB. Ifildness and regularity of 
the paroxysm, a general cutaneous erup- 
tion, or an eruption about the mouth and 
behind the ears, accompanied with & 
swelling of the upper lip, when the pa- 
roxysm is going onT; a free hemorrhage 
from the nose during the paroxysm, and 
the urine depositing a latentious secUment 
in the last stage, are favourable s^p- 
toms. Coma, delirium, great anxiety, 
diflicult respiration, attended with Inccup, 
swelling of the tonsils, the abdomen 
tumid, hard, and painful to the touch, 
accompanied with obstinate costiveness, 
tenrion and pain in the epigastric and 
hypochondric regions during the parox- 
ysm ; listlessness, nausea, or debility, at- 
tended with vertigo in the intermissions, 
or a few drops of blood falling from 
the nose in the paroxysm, are unfavour- 
able symptoms. Intermittents are fre- 
quently followed by, or attended with, ob- 
structions in the different viscera,. parti- 
cularly in the liver and spleen ; droppy, 
dysentery, jaundice, and various i^cies 
of inflammation. 

Treatment, In the paroxysms we are to 
endeavour to shorten the different stages, 
and thus to obtain a final solution oi the 
diseases In the intermissions we are to 
prevent the recurrence of the paroxysms^ 
and endeavour to obviate certain circum- 
stances, which may prevent the fulfilling 
of either of the two first indications. 

The first indication will be accom- 
plished by the administration of an emetic 
at the commencement jof the paroxysm, 
or during the cold stage ; for which pur- 
pose tartar emetic is Uie best ; it should 
be given in divided, but pretty large 
doses, the patient should at the same 
time be put to bed, kept, in warm blan- 
kets, and allowed warm diluent, but not 
stimulating liquors, except there is a 
conttderable degree of debility ; and im- 
mediately the hot stage is formed, a geilr 
tie diaphoresis will be excited, and a 
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final solution of the ptfozysm procared, 
by the exhibition of opiates, assisted by 
moderate draughts of tepid, or, if the 
heat be pretematuraUy mat, of cold 
liqcdds, and by the neutral salts. In the 
intenniasions, the bark should be admi- 
nistered in doses of a drachm or more, 
every one, two, or three hours, so that 
an ounce, or an ounce and a half, may be 
taken during* the intermission ; when the 
I4>yrexy is long, as in the tertian, its ex- 
hibition may be delated tiU within six or 
eight hours of the tune when the next 
paroxysm is expected, which will fre- 
quently more effectually prevent its re- 
turn than when g^ven in small doses dur- 
ing a long intermission ; but if there be 
a great degree of debility, or where the 
intermissions are short, as in the quoti- 
dian, the bark should be employed im- 
mediately after the teimination of the pa- 
roxysm, at longer or shorter intervals, 
un^ die return of the next fit, in such 
doses as the stomach will bear, and the 
urgency of the case may require : when 
this invaluable medicine purges, a few 
drops of the tincture of opium may be 
added ; and i^ on the other hand, it in- 
duce costiveness, a few grains of rhubarb 
will obviate it, and at the same time 
give tone to the stomach and bowels ; it 
18 sometimes of service to add about a 
scruple of snakeroot to each dose of the 
bark; where the stomach is habitually 
weak, it will be advisable to combine 
aromatics or bitters with the bark, as 
calamus, or canella alba, &c. The sul- 
phate of copper mKf be employed in its . 
usual dose: the oxide of arsenic com- 
bined with opiates, either in solution or 
in the form of pills, will frequently suc- 
ceed, when bark and other remedies have 
been tried without effect. If the disease 
should prove obstinate, and any pain can 
be perceived by the patient upon pressing 
the right hypocondriuro, small doses of 
the cuomel, or friction with the unguen- 
tam hydrargyri, continued until a slight 
soreness of the mouth is induced, will, in 
general, be attended with the roost bene- 
ficial effects, as its continuance is most 
commonly the consequence of obstructed 
viscera. 

The circumstances which prevent our 
folfiUing the two first indications are, in- 
flammatory diathens, accumulation of 
bile in the stomach, and of that and 
feces in the intestinal canal. The first 
circumatance will be removed by blood- 
letting ; and 'd, curing the paroxysm, any 
Q^nt symptoms indicate the presence 
4^ that diathesis, it will b« attended with 



the greatest protmect of SQccett, if the 
operation is performed during the hot 
sUge, when the excitement is most con- 
siderable i the latter causes will be remov- 
ed by the administration of emetics and 
cathartics : if there be a great degree of 
debility, the system must be strengthen- 
ed hj a generous diet, the moderate use 
of wine, gentle exercise, the cold bath, 
and change of air. As in this disease re- 
lapses very frequently occur, it will not 
only be advisable, but necessary, to con- 
tinue the use of the bark in doses of a 
drachm four times a day, for two or three 
weeks : at the same time the patient must 
most studiously avoid all the exciting 
causes, and everjr irregularity in diet. 
Yemal ure less hable than autumnal in- 
termittents to become continued fevers^ 
and are rarely attended with alarming 
sjrmptoms, or followed by dangerous ob- 
structions. The taste of the bark will be 
concealed in a-rreat measure, by exhibit- 
ing it in milk, buttermilk, or infusion of 
liquorice ; and if the stomach should pos- 
^ss a connderable degree of irritability^ 
opium, admimstered either by itself or 
combined ^with camphor, wiU, in general, 
succeed in enabling that organ to retain 
the bark. The paroxysm may be gene- 
rally prevented by administering a full 
dose of the tincture of opium, in mulled 
wine or hot diluted spirits, about an hour 
previous to its expected return. 

ConHnued Fever, This is either inflam- 
matory (synocha); putrid or gaol (ty- 
phus) ; or mixed (synochus.^ 

Symptoms of Synocha. This fever, which, 
however, without topical inflammation, is 
in this country a very rare occurrence, 
generally commences with short fits of 
cold and heat alternating with each other, 
to which succeed an intense burning 
heat, head-ach, accompanied with throb- 
bing of the temples, or tinniti^s aurium, 
pains in the back, loins, and joints, and 
the patient feels as if his body bad been 
severely bruised: the face is full and 
florid ; the eyes are inflamed and inca- 
pable of bearing the light; the skin, 
mouth, and throat are dry ; the tongue is 
covered with a white crust ; tlie thirst is 
intolerable ; the respiration is frequent, 
hurried, generally oppressed, and attend- 
ed with a dry cough ; there is anorexia, 
nausea, vomiting, restiessness, and deli- 
rium ; the urine is secreted in small quan- 
tities, and is high coloured ; the bowels are 
costive ; the pulse is frequent, strong, 
and hard, scarcely • ever, however, ex<* 
ceeding 130 strokes in a minute; the 
hlood, when drawn, is covered with a 
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whitlth dr yellowish emit. In this eoun- 
try* after the syniptoins have continued 
for some days, they begin g^enerally to as* 
aume those of typhua» so thst the whole 
disease is synoclMia. 

Comet, Suppreouon of the acciiatom- 
ed evaeg itions ; cold, by any means ap- 
plied, as exposure of ^e body to the c<»d 
air, when it is in a state of perspiration ; 
exposure to the rays of the sun ; intemper- 
ance in eating, but more particularly in 
drinking; topical inflammation ( intense 
stud^ ; great fati|^e ; the premature re- 
pulsion of eruptions; perspiration sud- 
denly checked ; and violent passions of 
the mind. 

JHaj^dt. This fever will be readily 
disdnguished from the typhus mitior by 
the strength of the pulse, the intense 
heat, great thirst, violent pains in the 
back and joints, high coloured urine, and 
by the less derangement of the mental 
functions. 

Pr^gtwrit, It frequently terminates in 
a favourable manner about the seventh 
day, ei^er by hemorrhage, a profuse 
dia]>horesis, or by the urine depositing a 
copious lateritious sediment; the termi- 
nation by diarrhoea is a much more rare 
occurrence. If the respiration be very 
laborious, if the head-ach be very severe, 
attended with delirium ferox, if &e abdo- 
minal viscera be much affected, if the 
urine be pale or limpid, and the skin as- 
sumes a yellow tinge before the seventh 
day, we may generally expect an unfap 
vourable issue. 

Treatment, The removal of this dis- 
ease must be attempted by blood-letting, 
in proportion to the violence of the symp- 
toms of increased excitement, strength, 
and former habits of life of the patient, 
and nature of the prevailing epidemic ; if, 
on the first blood-letting, the symptoms 
be considerably alleviated, and tiie pulse 
and heat become nearly natural, it will 
not be necessary to repeat it ; if^ on the 
contrary, the s3rmptoms continue with 
but little or no abatement, it will not only 
be advisable, but indispensably necessary, 
to repeat the operation, until we nearly 
reduce the pulse and heat to the natural 
standard ; the blood-letting wiU be the 
more efficacious, the more suddenly we 
abstract the blood; an emetic should 
then be administered, and in a few hours 
after its operation has ceased, a cathartic 
should be exhibited, for which purpose 
the phosphate or sulphate of soda, or the 
sulphate of magnesia, combined with the 
infusion of senna, with a small propor- 
tion of the tartarised antimony, will be 
the most efficacious; calomel is a pre- 



ferable medieinc to the others ; after the 
contents of the prinx vise are sufficiently 
evacuated* we should order the neutral 
salts, particularly the saline draughts, eve- 
ry two or three hours, to each doee of 
which, from twen^ to thirty drqps of an- 
tifflonial wine, wiui the same <}uantity of 
the spirit of nitre, may be conjoined with 
advantage; cooling mucilaginous liquors, 
acidulated with the vegetoble acids, or 
cold water, should be freely allowed, 
when the heat of the surface of the body 
is steadily above the natural atandard. It 
is of the utmost consequence, throughout 
the whole course of this disease, that the 
alimentary canal should be kept clear of 
feculent matter ; for which purpose the 
mildest laxatives should be employed, or 
perhaps mucilaginous clysters w<nild be 
preferable ; all exercise, both of the bo- 
dy and mind, must be studiously avoid- 
ed, the patient must be kept quiet and in 
a horizontal posture, the light should be 
as much as possible excluded, there 
should be a free circulation of cool air 
through the apartment, the floor of which 
should be frecj^uentiy sprinkled with cold 
water, the patient uiould be lightly co- 
vered with bed-clothes, all excremental 
matters should be speedily removed, and 
the patient should have frequent changes 
of dry linen. |^ If the pun of the head be j 
very violent, accompanied with delirium, I 
or if the patient is oppressed with coma, | 
blood-letting, both general and topical, I 
will be necessary, provided the strength | 
of the patient is not too much exhausted ; i 
caUiartics and laxative clysters must be 
ordered, the head should be duved, and 
cooling Applications, as vinegar and wa- i 
ter, or a solution of the volatile salt of 
hartshorn in vineear, and the like, must 
be employed; bfistering llie head, and 
fomenting the lower extremities, wiU also 
be of service. If the respiration should 
be much oppressed, and attended with a 
short dry cough, we must immediately 
have recourse to blood-letting, both ge- 
neral and local ; blisters should be appli- 
ed to the thorax, and we should direct a 
liberal use of mucilaginous diluents. 
Should the abdominal viscera be attacked 
in the course of the disease, the same ge- 
neral means of blood-letting and blister- 
ing must be employed, together with lax- 
atives or fomentations of &e lower extre- 
mities. In this elimate, after a short pe- 
riod, the symptoms generally begin to 
assume the typhoid form, therefore some 
degpree of caution will be indispensably 
necessary in the liberal employment of 
evacuations, lest we should induce a de- 
gree of fatal debility. 
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TgfihiU.'^Ssftf^ioiiu* An unea^ and 
peculiar sensation in the stomach, aome- 
times attended with nausea and giddinett^ 
frequently den6testhe approach of this 
ferer. In many cases* however, it is 
scarcely or not at all pel^ceiFcdy and the 
disease generally commences with lassi- 
tude, lan^ory some deg^ree of debili^» 
horripilatio or sense of creeping, impair- 
ed appetite, alternate and irregular heats 
and chills, anxiety about the pnecordia, 
and great dejection of spirits, accomp^ 
nied with frequent sighing. After these 
symptoms have continuedffbr a few days, 
the patient is attacked with head-ach, or 
an uneasiness and confusion of head ; a 
deep-seated pain, or a sensation of told* 
ness, is perceived, particularly in the oc- 
dput; there is nausea, vomiting of insipkl 
phlegm, and great prostration ^strength; 
the heat of the body is but little increas- 
ed ; therd is little or no thirst ; the tongue 
at the commencement of the disease is 
moist, and covered with a white crust $ in 
the more advanced stages it becomes 
dry, brown, and chapped; the counte- 
nance is pale and sunk, the pulse is small, 
weak, and frequent, the respiration is op- 
pressed, and attended with great anxiety 
about the praecordia, the urine is paJe, 
and secreted in too great a quantity. The 
iineasin^s and confusion of head increase 
with the debility; and prevent the patient 
&om going to sleep ; or if he do, it does 
not refresh him, and on the second or 
third ni^t some degree of delirium comes 
on, which, however, goes off in the 
morning, and returns in a more severe 
manner every evening, and during the 
day he lies in a conmsed state, or is 
constantly muttering to himself. AU 
these symptoms go on gradually increas- 
ing, followed by tremor of the hands 
and tongue, muscat volitantes, picking 
of the bed-clothes, subsultus tendinum, 
and convtilsions, which generally close 
the scene. 

Cautet, The depressing paflsions of 
fear, gnef, and despur; all elLcessive 
evacuations ; a relaxed habit of body ; 
immoderate yenery; a sedentary and 
studious life ; intemperance in eating and 
drinking ; fatigue ^ the abstraction of the 
usual quantity of nourishing food ; conta- 
gion, and paucity of blood. 

IXagnotU. The slow and insidious ap- 
pearance of this fever will distinguish it 
from the typhus gravior: the rigours 
are. less severe; there is a considerably 
less degree of heat and thirst, and no 
bilious vomiting; th«re is also greater 
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mildness in the svlnptom% eves lii the 
first stage ; the skin u pale, and has ft 
bluish and sank appearance. 

Progmtu, The favourable symptooM 
are, an universal warm moisture of tha 
skin ; the tongtie from being diy and fool 
becbming moiat; the pulse heing ren« 
dered more slow and full altera gentle 
diaphoresis, or the elhibiti<m of cordials i 
the appearance of an eruption about the 
lips and nostrils ( a miuary eruption* 
neither preceded by, nor accoitapani$d 
with, profuse sweating ; deafness ;. a tem- 
porary insanity; an increased sea^etion 
of sahva without aphthae; a spontaneous 
but gentle diaithoea. The unfavourable 
symptoms are, a great degree of musca« 
)ar debility; the early appearance and 
obstinate continuance of delirium; stu- 
pidity and listlessness of the eyes on the 
first days of the disease; a morbid sensi- 
bility of the surface, al)d of all the organs 
of sense ; profuse evacuations, attended 
with a weak pulse ; tremor of the hands 
and tongue ; feather-hunting ; a eonside- 
.table degree of sighing^ mumbling, and 
moaning; constant watchAilness ; eoma» 
accompanied with fulness of the vessels 
of (he tunica adnata, and dilated pupils $ 
a difficulty of swallowing, attended with 
hiccu|> ; an unconscious discharge of the 
urine and faeces. ' Dr. t'ordyce observes^ 
in his third Essay on fevers, p. IIU that* 
if the respit^tion and deglutition be free; 
the prognosis is seldom bad, although the 
disease may be attended With aUoming 
symptoms. 

T^reatment. The first step to be taken in 
this, as well as in most other febrile dis- 
eases* is, to Clear the primsevix of their 
crude and acrid contents, by die early ex- 
hibition of an emetic, which, by the con- 
cussion it gives to the whole system, dis- 
solvef the morbid catenation, and fre- 
quently terminates the disease; in a few 
Hours after that has ceased to operate, a 
Cathartic of calomel should be adminis- 
tered, mixed with a small quantity of con- 
serve, honey, or mucilage, and it should 
be allowed to remain for a short time 
about the fauces before it is swallowed ; 
throughout the whole course of the dis- 
ease we must procure the regular expul- 
sion of the faeces, by means of the mildest 
laxatives, or by the injection of clysters 
every evening ; 'the skin on every part of 
the bodv successively should be washed 
with cold water, or vinegar and water; 
wine and opium should be administered 
in Imall quantities, and repeated- every 
three hours alternately; the application 
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6f small ref>eat«d blisteiv will be of consi- 
derable service; the administrfltion of 
oxygen gas Will also prove an useful auxi- 
liary. The symptoms which forbid the 
use of bark are, a hot and dry skin, and a 
parched tongue ; it most, therefore,' be 
our object of practice to remove those 
symptoms as early as possible, which will 
in general be accoinplished by the admi- 
nistration of the saline draughts in a state 
of effervescence, every two, three, or four 
hours, combined with the infusion or tinc- 
ture 'of snake-root, with from twenty to 
thirty drops of aether in each draught ; 
warm pediluvia should be ordered in the 
evenings, or the lower extremities should 
be fomented ; whifenever a general relaxa- 
tion of the skin occurs, the bark, combin- 
ed with a small portion of the Confectio 
opiata, and a few drops of the muriatic 
or sulphuric acid in each dose, should be 
^ven frequently, taking care at the same 
time not to oppress the stomach. A table, 
spoonful of yeast, either diluted or in its 
pure state, has been of late much employ- 
ed> and with a considerable degree of 
Success \ It should be given at least three 
or four times in the course of the day. At 
bed-time it willbepropertogivean opiate, 
particularly if the patient is restless, and 
Its effects will be promoted by comfining 
h with about ten graihs Of the castor or 
camphor, or from fifteen to twenty grains 
of the compound powder of ipecacuanha, 
or a drachm of Hoffman's aether may be 
kubstituted, the last of which medicines, if 
it does not procure sleep, it does not, how- 
ever, increase the heat or restlessness : if. 
the bands and feet be at that time parch- 
ed, the effects of the opium or other re- 
medies will be promoted by moistening 
them with cold or tepid vinegar. If the 
head-ach be very distressing, blisters 
should be applied to the temples : should 
subsultus tendinum supervene, either 
aether, camphor, carbonate of ammonia, 
castor, or the musk, should be adminis- 
tered in large doses alternately with bark: 
the diet should be li|^ht and nourishing ; 
bottled porter and wine should be allow- 
ed liberally, taking particular care that 
not the smallest degree of intoxication 
ensues: sedative and antispasmodic re- 
medies may also be employed externally 
by means of friction ; thpy have in many 
ins^mces produced the most happy ef- 
fects. 

Dr. Currie, in his ingenious and valua- 
ble work, entitled ** IJhedical Reports on 
the Effects ofWater iii Fevers and other 
Diseases," vol. i. p. 17, et seg. observes, 
when speaking of the aspersion or affusioii 



of cold wateV, VmegaT and water, or of fl 
saturated brine, " that the safest and most 
advantageous ^me for using either the 
aspersion or affusion (the latter of which 
he prefers"), is when the exacerbation is 
at its heignt, which is marked by increas-^ 
ed fiuahine, thirst,- and restlessness, or 
Immediately after its declination is begun ; 
and this has led me almost always to di- 
rect it to be employed from six to nine 
o'clock in the evening; but it nay be 
safely used at any time of the day, when 
there is no sense of chilliness present, 
when the heat of the surface is steadily 
above what is natural, and when there is 
no general or profuse sensible perspira- 
tion. It is at the same time highly neces- 
sary to attend to the vrecautions which 
the employment of this valuable remedy 
requires : 1. If the affusion of cold water 
on the surface of the body be used during 
the cold sta^e of the paroxysm of fever, 
the respiration is nearly suspended, the 
pulse becomes fluttering, feeble, and of 
an incalculable frequency; the surface 
ftnd extremities become doubly cold and 
shnVelled, and the patient seems to strug- 
gle with the pangs of instant dissolution. 
I have no doubt, from what 1 have observ- 
ed, that in such circumstances the repeat^ 
ed affusion of a few buckets of cold water 
would extinguish life. This remedy 
should,therefore, never be used when any 
considerable sense of chilliness is present, 
even though the thermometer, app Jied to 
the trunk of the body, should indicate a 
de^ee of heat greater than usual. 2. 
Neither ought it to be used when the 
heat, measured by the thermometer, is 
less than, or even only equad to, the na- 
tural heat, though the patient should feel 
no degree of chilliness. This is some- 
times the case towards the last Stages of 
lever, when the powers oflife are too weak 
to sustain so powerful a stimulus. 3. It is 
also necessary to abstain from the use of 
this remedv, when the body is under pro- 
fuse sensible perspiration, and this caution 
ismore important in proportion to the con- 
tinuance of this perspiration. In the com- 
mencement of sweating, especially if it 
has been brought on by violent exercise, 
the affusion of cold ^ter on the naked 
body, or even immersion in the cold bath, 
may be hazarded with little risk, and 
sometimes may be resorted to with great 
benefit. After the sweating has continued 
some time, and flowed freely, f espebially 
if the body has remained at rest» either 
the affusion 4>T immersion is attended 
with danger, even though the heat of the | 
body at the moment' of oniiig it be greater 
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than natural. Sweating is always a cod- 
ing process in itself, but in bed it is often 
rolonged by artificial means, and Uie bo- 
iy is prevented Irom cooling under it to 
the natural degree by the load of heated 
clothes. When the heat has been thus 
artificially kept up,a practitioner, judging 
by the information of his thermometer 
only, may be led into error. In this situt 
ation, however, I have observed, that the 
hesLt sinks rapidly on the exposure of the 
surface of the body even to the ejiLtemal 
air, and that the apphcation of cold water, 
either by affusion or immersion, is accom* 
panied by a loss of heat and a deficiency 
of reaction, which are altogether incon- 
sistent with safety." Under these restric- 
tions, tlie cold affusion may be used at 
any period of fever, but its effects will be 
more salutary in proportion as it is used 
raope early. When employed in the ad- 
vanced stages of fever, where the heat is 
reduced and the debilitygreat, some cor- 
dial should be given immediately after 
it, and the best is warm wine. I^. Cuf- 
rie, when speaking of the internal use of 
cold water, vol. L p. 92, eteeg, directs thai 
''I. Cold water is not to be used as a 
drink in the cold stage of the paroxysm 
offever,however urgent the thirst Taken 
at such times, it increases the chilliness 
and torpor of the surface and extremities, 
and producea a sense of coldness in the 
stomach, augments the oppression on the 
praecordia, and renders the pu)se more 
frequent and more feeble. 3. When the 
hot stage is fairly formed, and the sur- 
face is dry and burning, cold water may 
be drank with the utmost freedom. Fre* 
quent draughts <^coId liquids at this 
period are highly grateful; Uiey^neral- 
ly diminish the heat of the surface several 
degrees, and they lessen the frequency of 
the pulae. When they are attended with 
these saJutaiy effects,sensible peVspiration 
and sleep commonly follow. Throughout 
the hot stage of the paroxysm, cold wai- 
ter may be safely drank, and morefreelt 
in proportion as the heat is further adu 
vanced above the natural standard. It 
may even be drank in the beginning of 
the sweating stage, though more spa- 
ringly. Its cautious use at this time will 
promote the flow of the sensible perspi- 
ration, which, after it has, commenced, 
seems often to be retarded by a fresh in- 
crease of animal heat. A draught of cold 
water taken under such circumstances 
will often reduce the heat to thestandard 
at which perspiration flows more fredy, 
andtbus bring the paroxysm to a speedier 
issue. 3. But, after th^ sensible perspira- 



tion bat beeome general and pt ofiiM,tii# 

use of cold drink is strictly to be forbid- 
den. At this time I have perceived, in 
more tlian one instance, an mconsiderate 
draught of cold water produce a sudden 
chilliness, both on the surface and at the 
Stomach, with a great sense ofdebUity,and 
much oppression and irregularity of re- 
spiration. At such times, on anplyii^ the 
thermometer to the surface, tne beat ha* 
been found suddenly and greatly reduced. 
The proper remedy is, to apply a bladder 
filled with water heated from ilO^ to 130» 
to the pit of the stomach, and to admi- 
nister small and repeated doses of lauda- 
num." 

Dr. Cullen divides this disease into twoi 
yarieties { typhus mitior, or low nervous 
fever, being that we have now described; 
and typhus gravior, jail, camp, or hospital 
fever, far more violent in its symptoms^ 
rapid in its progress* infectious in its efflu- 
vium, and fatal it! its tendency. It be- 
comes the medical practitioner,therefore, 
to be proportionably more bold and ac- 
tive : with which general observation, the 
same mode or treatment maj^ for the most 
part be pursued. The stimulant plan 
must be jiushed to a much greater ex* 
tent, and affusions of cold water are here 
of more use than in thcjpreceding variety,, 
and of course ought to be employed with 
the most hberal and unhesitating atten-^ 
tion. 

SjftwchM.-SymjftdtM, This, as we have 
already obsen^ed, is a fever compounded 
of those that characterise the first s^age 
ofsynocha, or inflammatonr fever, with 
which it commences, and of those wfucfa 
constitute the middle and last sta^^es of 
typhus or putrid fever, into which it be* 
comes converted by a sudden and often* 
times a very unexpected ehange. It is A 
common fever in the large manuliM^tur^ 
ing towns of this country ; and great care 
is necessary, on its first appearance, that 
it be not mbtaken for, and consequently 
treated as, an inflammatory attack, by ve- 
nesection, and a strict debilitating plan » 
This is the general caution on its com- 
mencement, or while we are in doubt; in 
its further advance, the treatment must 
be adapted to the different symptoms it 
exhibits* as more nearly approaching to 
the nature of the svnocha or typhus, and 
should be governed by the regulations al- 
ready laid down for the treatment of these 
diseases* 

Under this genus Dr. Cullen has ranj^d 
hetic fever: whilst he makes phthisis, 
of which he admits it to be only a symp- 
tom* under a genus of another os^tr^ 
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which he denonunatet hKmonfaagis« It 
cannot, dierdbre, be •oniidered m enti- 
tled to an^ notice in the prefent place* 
and we shall consequently ttmntfer it to 
that to which it ipore properly belongs. 

OsBiB II. PU^pmamm, Iitvlaxxatiohs. 

Topical inflsmmations, or phlepnasiae» 
are a very numerous assemblage of dis- 
eases : their chief chatacteristicsare, the 
general symptomi of fever, and a topical 
inflammation, attended with the lesion of 
some important function ; in which, usual- 
ly after blood-letting, the blood is found 
upon coagulation to be covered with a 
bufly eoat. This order comprehends the 
foUowinffeif^teen general 1. Phlogosia, 
of which, upon the Cullenian system, 
there are two species ; P. phlegmon, and 
p. ervthema, or cutaneous erysipelas. 3. 
Ophthalmia, inflammation of the eyes. 3. 
Pnrenitis, inflammation of the brain. 4. 
Cynanche, the sore throat, or ouinsy. S. 
Pneumonia, inflammation of the lun^. 
6. Carditis, of the heart. 7. Peritonitis, 
cf the peritonsum. 8. Gastritis, of the 
stomach. 9. Enteritis, of the intes- 
tinal canal, 10. Hepatitis, of the liver. 
11. Splenitis, of the spleen. 12. Nephri- 
tis, of the kidnies. 13. Cystitis, of the 
ttrinaiy bladder. 14. Hysteritis, of the 
womb. 15. Bheumatismus, rheumatism. 
16. Odontalgia, inflammatoiy toothach. 
If. Podagra, gout 18. Afthropuosi^ ii|- 
flammation of the hip, 

By fkr the greater number of these are 
of the same natural family, and require 
the same mode of treatments and several 
we have already noticed in the article 
DzETSTics. Whatever be the oi<gan af- 
fected, with the very few exceptions we 
shall presently point out, the inflammation 
must be attacked with applications both 
general and topical, and powerful in pro- 
portion to the degree of inflammation. 
Venesection, cathiutics of calomel, and 
laxative injections, may be safely recom- 
mended as a part of the (general practice. 
Local bleeding by cuppmg, wherever it 
can be employed, and where it oannot, by 
leeches, should constitute an essential 
feature of the plan, and be repeated ac- 
cording to the ui*^ency of the 83rmptom8. 
In most of these diseases benefltmav also 
be obtained by fingid lotions, as of com- 
mon spring water, ice water, vinegar r 
while the general symptomatic fever, if 
considerable, must be attacked bv the 
process of cure already laid down in the 
treatment of fevers, and varied according 



to the phaenomena that arise. When the 
cause IS obvious, as in many cases of oph- 
thalmia, or inflammation of the intestines, 
we should be indefatigable till it be re- 
moved, since without Sie accomphshment 
of this point eveiy thing else must be of 
no avail. These are general hints. Se- 
Teral of the diseases, however, arranged 
under this order are connected artificially 
alone, and not naturally, and require a. 
distinct ti^atment. We shall briefly no- 
tieo a few of them. 

£nfthema. As in this affection, notwith- 
standing the inflammatory anoearance, 
there is frequently a considerable degree 
of debility, we must not push the antiphlo- 
gistic measures too far, partioulariy in 
debilitated habits, and in those advanced 
in life, for fear of inducing gangrene, but 
rather tnist to wine, bark combined with 
snake«root or camphor, and the sulphuric 
acid, together with local applications. 
Should there, notwithstanding all our ef- 
forts, be a tendency to gangrene, we 
should stimulate in a still higher degree ; 
. on the other hand,should there be any con- 
siderable danger of excitement, which, 
however, is rarely the case, accompanied 
with a hard, full, and strong pulse, blood- 
letting,repeated according to the violence 
of the symptoms and enects produced, 
will be necessary i at the same time, it 
will be adyisable to employ gentle ca- 
thartics I but the bark will usually be 
found the most efflcacious remedy in 
every stage of this disease. 

Cynanehe, Quinsy. Of this genus the 
Cullenian ^tem makes five species. 1. 
C. tonsillaris, common inflammatory sore 
throat 3. C, maligna, malignant sore 
throat, chiefly symptomatic of scarlet and 
otherfeversof aputrid tendency. 3. C. 
tracheaiis, croup i a disease most com- 
monly of infancy. 4. C. phar^^ngea, a mere 
variety of C. tonsillaris, by its being ex- 
tended to the pharynx. 5. C. parotidaea, 
mumps; generally a slight inflammatory 
afieotion, and lasting onl;^ a few days, 
of the parotid and maxiUkr^ glands } 
though sometimes succeeded in men by 
symptomatic intumescence of the testes, 
and IB women induration of the mamm», 
u«iall^, however, yielding to repellent ap« 
plications and gentle aperients. If the 
Dead be affected by stupor, or delirium, 
from a similar sympathy, it should be 
bathed with warm water, and a few ounces 
of blood, according to the strength of tlie 
patient, should be taken from the arm. 

Generally speaking, indeed, the com- 
mon means employed in the removal of 
othet loQ^ inflaipmations, with the use of 
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ACHd g«rgles^ is the pUn to be adopted in 
Cjnanche ; yet the two following species 
require to be noticed sepantely. 

C. tracheoH*, This disease very rarely 
attacks infants until after they ha?e been 
weaned; it generally commences with a 
sensation of uneasiness, or somewhat of 
an obtu|e pain about the upper part of Uie 
trachea, which is increased on pressure, 
or a sense of constriction is perceived 
in the neighbourhood of the larnyx; upon 
inspecting^ the fauces, little or no tumour 
is generally observed; sometimes, how- 
ever, there is some trifling de^e of red- 
ness ; a hoarseness, and particular ring- 
ing shrill sound of the voice, accompanies 
both speaking and coughing ; the noise 
appears to proceed as from a brazen tube, 
and has been not inaptly compared to 
the crowing of a cock ; there is dyspnosa, 
attended with a wheezing sound in the 
Act of inspiration ; the cough which at- 
tends the disease is commonly dry and 
short ; if any thing be expectorated, it is 
putriforqp, and mixed with small portions 
4if a whitish membrane, similar to what is 
found in the trachea upon dissection, 
which is, by that illustrious anatomist and 
physician. Dr. Baillie, supposed to be 
formed by some peculiar action of the 
blood-vessels of tiie inner surface of the 
larynx and the trachea, which is super- 
added to inflammation; thefAce is some- 
what livid, or is flushed. With these 
symptoms there is some degree of fre- 
- quency and hardness of the pulse, great 
thirst, restlessness, and an' unpleasant 
sense of heat ; the deglutition is but little 
or not at all affected; the urine, at the 
commencement 0^ the disease, is general- 
ly high coloured ; sometimes, however, 
it is limpid ; but in the advanced stage it 
is turbid : thece is seldom any delirium t 
sometimes, however, the patient seems 
stupid, and mutters to himself, and often 
in the perfect use of his senses he is seized 
with great difficulty of breathing, and a 
sense of atrangling about the fauces, and 
is suddenly carried oif. This disease 
chiefly appears in the winter and spring ; 
it generally attacks the most robust and 
ruddy children, and frequently comes on 
with the ordinary symptoms of catarrh. 
The remote causes are, cold, combined 
with a moist state of the atmosphere ; in- 
fancy ; exposure to air passing over large 
bodies of water, and many of the causes 
producing the Phlegmasise, a^d the other 
species of Cjmanrhe. It is said to be most 
frequently met with in*marshy situation^ 
and near me coast. The proximate cause 
appears to cosaist in an inflammation of 



the inner coat of the trachea and the la- 
lynx, together with an altered and pe- 
culiar action in the blood-vessels of the 
parts ; and the adventitious membrane is 
the consequence. 

TrecUmeta. We must attempt the cure 
of this disease by the remedies whicli are 
recommended for the removal of inflam- 
mation ; blood-letting, both general and 
topical, must be immecUately had recourse 
to, and it must be repeated according to 
the strength of the patient, violence of 
the symptoms, state of the pulse, and the 
effects produced from it : repeated eme- 
tics should be administered, and mild ca^ 
tharties or laxative clysters should be at 
the same time employed ; blisters should 
be applied to the external fauces, or 
stimulating liniments, as the liniment of 
ammonia with oil of amber and tincture of 
cantliarides, should be made use of; th'a 
warm bath should be. ordered, and the 
vapour of warm water, with or without a 
portion of vinegar, should be frequently 
received into the fauces; in every stage 
of the disease the antiphlogistic regimen 
is peculiarljT necessaiy, and the patient 
should lie with his head raised high in 
bed : small repeated doses of calomel 
have been administered with the best ef* 
fects, at the commencement and through- 
out the whole course of the disease, as 
two or three grains two or three times in 
the course of the day. This disease 
sometimes attacks adults ; in which case 
the most powerful remedies against in- 
flammation, together with the employ- 
ment of emetics, must be immediately had 
recourse to, and persevered in with assi- 
duity. There appear to be two varieties 
of this complaint ; the one just now de- 
scribed, which may be termed the inflam- 
matory, and the spasmodic ; which, from 
their diflerent requisite mode of treat- 
ment, it will be necessary to discriminate. 
The inflammatory Cynanche commonly at- 
tacks the patient in a gradual manner, and 
is genersdly preceded for' a few days by 
sli^t symptoms of pyrexy; it never, 
when completely formed, intermits so as 
to lose Its distinguishing mark, particular- 
ly in coughing : the heat, frequency of 
the pulse, and other symptoms of pyrexy, 
are m a much g^reater degree in this than 
in the spasmodic species. The spasmo- 
dic Cynanche always attacks the patient 
in a sudden manner, and usually in the 
night-time : it often intermits, and in the 
intervals both the respiration and cough, 
if any exists, are free from the character- 
istic sound of the above disease ; i^piust, 
of coarse, be treated with antispasmodics. 
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as the musk, camphor, aiafixtida, the 
warm bath, and similar remedies. * 

C. maligmi, malignant, or putrid sore 
throat. This disease, whether primaiy 
or symptomatic, is marked by frequent 
cold shiverings, alternating with fiu of 
heat, giddiness, lassitude, anxiety,deprea* 
sion of spirits, nausea, and vomiting: 
these symptoms seldom continue long, 
before the patient complains of a sense of 
stiffness in the neck, some uneasiness 
in the internal fauces, and hoarseness; 
the internal fauces, when viewed, appear 
of a dark red colour, are but little or not 
at all swollen, and deglutition is seldom 
attended with difficulty or pain. In a 
short time, a number of white, ash-co- 
loured, or brown spots make their ap- 
))earance upon the inflamed parts ; these 
spread, run together, and cover the 
greatest part of the fauces with thick 
sloughs, which, upon falling off, discover 
deep ulcerations. As the disease advan- 
ces, tliese symptoms are generally at* 
tended with a cor^za, which pours out a 
thin, acrid, and fetid matter, which exco- 
riates' the nostrils, lips, and sometimes 
every part it touches ; in infants diarrhoea 
is a more frequent occurrence than in 
adults, and the thin acrid matter evacuat- 
ed excoriates the anus and neighbouring 
parts. The fever increases with the other 
symptoms ; the skin is dry, parched, and 
accompanied with a biting heat ; the eyes 
become red, iieavy, and watery; the 
countenance is either full and bloated, or 
pale, shrunk, and dejected, and the pm- 
tient frequently compUuns of an unusual 
sense of oppression and debility; the 
pulse is small, frequent and irregular ; 
the respiration is more or less hurried ; 
and as the disease advances, the biesth 
becomes very fetid, and is often disagree* 
able to the patient himself; and there is 
generally a considerable discharge of a 
sanious-like matter from the fauces ; the 
voice is frequently \ery much altered, 
and when the inflammation has attack^ 
the organs of res|)iration, it assumes a 
wheezing or ringing sound, the respinu 
tion becomes difficult, and the patient is 
teased with a troublesome cough; the 
fever suffers an evident exacerbation in 
the evening, during which some rattling 
is perceived in the breathing, and there 
is generally a remission in the morning '; 
great debility, prostration of strong 
and restlessness, accompanied withfre* 
quent sighing, as in the Typhus Gravior, 
supervene, and, if neither delirium nor 
coma appeared at an early period, they 
generally come on in the progress of the 



complaint. On tlie tecond or thiaMi« rare- 
ly later than the fourth day, ap eruption 
appears upon the skin, which, for the 
most part, in the first instance, shews it- 
•elf upon the neck and breast ; it comes 
out in blotches of a dark purple or rasp- 
berry hue, and. gradually spreads over 
the trunk ai)d extremities; the scariet 
redness is often considerable *on the 
bands and extremities of the fingers, 
which feel stiff and swelled; the stains, 
when nearly inspected, appear to be 
composed of small prominences, which 
may sometimes, although rarely, be dis- 
tinguished by the eye, more frequently 
by the touch only ; the eruption is a3 ir- 
regular in its appearance as it is in its 
steadiness and continuance ; it generally, 
however, disappears about the fourth 
day, and a desquamation of the cuticle 
takes place ; but neither on its first ap- 
pearance, nor on its desquamation does 
It always produce a remission of the fever 
or of the other symptoms, except the 
vomiting, which generally abates on its 
first appearance. As the. disease advan- 
ces, the ulcers on the fauces become of a 
livid or black colour, the pulse becomes 
more depressed, and the s^ptoms at- 
tending the latter stages ot the Typhus 
Gravior come on, and the patient is gene- 
rally cut off, eitlier by a diarrhisa, or by 
a profuse haemorrhage from the intesti- 
nal canal, nose, mouth, or ears^ often on 
the third day, sometimes later, but for 
the most part before the seventh. The 
complaint sometimes spreads into the 
trachea ; the parotid and the other lym- 
phatic (Inlands also in the vicinity of the 
fuuces, in consequence of the absorption 
of the putrescent matter, are sometimes 
so much swollen as to endanger or induce 
suffocation. 

Cautet. This disease is produced by » 
specific contagion, and those will be more 
liable to be attacked by it who are of a 
sickly habit of body, and who have been 
exposed to the remote causes of the Ty- 
phus Gravior. It has been frequently ob- 
served of this, as of most other epidemics, 
that it is most fatal on its first appearance, 
gradually becoming milder till towards 
Uie end, when it is attended with scarc^ 
any danger ; at the same time, other com- 
plaints seldom prevail much while it 
rages, or, if they do, are generally cate- 
nated with its symptoms. 

TSrtaSment, In tne manag^ent />f this 
often fatal and insidioi:^ disease, we must 
keep iti tendency to depression of 
strength and gangrene constantly in view, 
ffid at the same time attend to eertain. 
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tirbublesotte symptoms witich frequently 
accompany this disease. Emetrcs, at the 
commencement, must on no account be 
dispensed with ; but as in this species of 
Cynanche there is so gp*eat a tendency to 
diairhaea, they should in general consist 
of ipecacuanna only: sometimes, how- 
ever, k small portion of Dr. Jameses pow- 
der may be added with advantag^e. The 
intestinal canal must be evacuated by the 
most gentle laxatives* for which purpose 
the mercurial carthartics are particularly 
recommended; in the more advanced 
stages of the disease they will be impro* 
per, as there is generally a spontaneous 
diarrhoea : the regular expulsion Of the 
fauces should be solicited by clysters 
only ; but towardsthe termination, when 
the bowels are loaded with putrid sordes, 
accumulated in them during the disease, 
which protracts the fever and impairs the 
appetite, gentle cathartics will be service- 
able : even in this case we roust no( ven- 
ture to employ them, unless the fauces 
have a healthy appearance, and there is 
a considerable abatement of the febrile 
symptoms. Small repeated blisters should 
be applied to the extemal'fauces : rube- 
facients, however, may in general be em- 
ployed with equal advantage and more 
safety. The fauces must be preserved 
from the effects of the acrid matter dis- 
charged from the ulcers by the diligent 
use of antiseptic, or rather stimulating 
gargles, as the decoction of bark with 
muriatic or sulphuric acid, or the bark 
in port wine, a small quantity «f which 
should be frequently employed or inject, 
ed intq the fauces by means of a S3rringe : 
a small quantity of a gargle, composed of 
alum, in the proportion of an ounce to a 
pint of water, is recommended to be fre- 
quently injected into the fauces, which 
is said to remove the fetor from the ul- 
cers. But the most powerful gargle is 
prepared by mixing a tea-spoonful or two 
of the capsicum annumn, or Guinea pep- 
per, and a tea-spoonful of sea.salt> with 
three ounces of distilled vinegar, and the 
same quantity of boiling water, a small 
quantity of which is advised to be taken 
into the fauces every two hours, so as to 
produce and keep up^ a moderate degree 
of excitement on the tonsils, uvula, and 
fauces. Wine, opium, bark, mineral 
acids, and the other remedies recom- 
mended in the treatment of the Typhus 
Gravior, must be employed with assidui- 
ty. As children can rarely be prevailed 
upon to take the necessary meoicines in 
suffident quantities, the bark ^nd cor- 
dials Bhoold b^ c^bHed by clyBten. 



Diarrhcea is to be cheeked by opiates ifid 
astringents, excepting it anse as a salu* 
tary crisis towards the close of the disease, 
in which case rhubarb in gentle doses if 
the very best moderating remedy. 

Hheitmatitrnta, Riieumatism. Of thia 
disease, there are two species, the ^cui0 
and the Chronic. The former generally 
commences with fhe usual symptoms of 
fever, preceded or succeeded by acut6 
and pungent pains in the jctints : tlie pain 
Is not, however, confined to the joints*; 
but it frequentiy shoots along the mus- 
cles from one joint to another : the parts 
most commonly i^ected are the hips, 
knees, shoulders, and elbows, more rare- 
ly the ankles and wrists: the pain ia 
much increased upon the slightest mo- 
tion, or even by the lieat of the bed : 
there is some deg^e of swelling and red- 
ness in the parti most alfectedi which are 
painful to the touch : the pulse is fre* 
quent, full, and hard : generally costive i 
the urine at the commencement of the 
disease is high-coloured, and generally 
without sediment; but on the remission 
of the symptoms it deposits a lateritious 
one, and there is a tendency to sweating 
in the course of the disease, which rarely 
brings relief: an exacerbation of the fe- 
brile symptoms takes place every even- 
ing, and a remission towards morning, 
and the pains are most severe and most 
apt to shift their place in the night-time. 
i>r. Darwin suspects that rheumatism is 
not a primary disease, but the conse- 
i^uence of the translation of morbid ac- 
tion from one part of the system to ano- 
ther, which idea, he observes, is counte- 
nanced by the frequent change of place 
in rheumatic inflammation, and from its 
attacking two similar parts at the same 
time, as both ankles and both wrists^ and 
these attacks being in succession to each 
other? and he further remarks, that this 
accounts for rheumatic inflammation so 
very rarely terminating in suppuration, 
as -the original cause is not in the in- 
flamed part ; but, instead of suppuration, 
a quantity of mucus or coagulable lymph, 
is formed on the inflamed membrane, 
which is re-absorbed, or lies on it, 
producing pains oh motion long af- 
ter the termination of the inflamma- 
tion. 

The remote causes of this disease are, 
frequent vicissitudes of the weather; cold 
suddenly applied to the body when under 
perspiration ; the long' continued appli' 
cation of cold, particularly when com- 
bined with moisture, as when damp or 
wet olcfhes are applied to the body or 
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Extremities, fur any considerable length 
of time I plethora ; cold caught when the 
system is under the influence of the hy« 
drargyrus ; certain seasons of the ytsuTf 
as spring and autumn. The proximate 
cause is supposed to be an inflammation 
of the membiwies and tendinous apo- 
neuroses of the muscles. 

Tlie cure of this species of the diiease 
will be effected by remomng the morbid 
excitement, by a strict, adherence to the 
antiphlogistic regimen, by blood-letting, 
which must be repeated in proportion to 
the degree of strength and hardness of 
the pulse»and violence of the symptoms i 
we must not, however, push general eva- 
cuations too far, as they not only retard 
the recovery of the patient, butfirequent* 
ly induce an obstinate chronic state of the 
aisease : topical evacuations, by means of 
leeches or cupping, may, after general 
blood-letting, be advantageously employ- 
ed when the pain becomes fixed in the 
joints, attended with some degree of red- 
ness and swelling : gentle saline or mer- 
curial cathartidb, or laxative clysters, 
should be frequently administered; a 
gentle diaphoresis should be excited by 
means of the neutral salts, or of saline 
draughts combined with nauseating doses 
of tartai'ised antimony and the sulphuric 
or nitrous spirit of aether or camphor, 
may be employed in combination with 
volatile salt of hartshorn; cooling muci- 
laginious diluents are to be taken freely : 
the diet should consist of food of little 
stimulus, and the cure wiU be further 
promoted by the warm bath. When the 
excitement has been subdued, bark, com- 
bined with chalybeates, and myrrh or 
opii^tes, combined with ipecacuanha, may 
be administered with great advantage : 
rubefacients are of service, and blister- 
ing should be employed when the excite- 
ment is considerably reduced, and the 
pain is much confined to one part. Bark 
has of late been recommended to be ad- 
ministered in every stagp of the disease, 
and there is no doubt that it may be em- 
ployed, not only with ^reat propriety, but 
\irith safety, if the pain be attended with 
distinct remissions, and assumes more, op 
less the form of an intermittent ; when 
the excitement, how ever, is considerable, 
it will be advisable to premise some ge- 
neral evacuations. 

The remote catues of Chronic JRhcuma- 
tism are, prececliag acute rheumatism^ 
cold applied partially to the body when 
heated, and most of the causes producing 
the other species. The proximate cause 
is supposed to be atony of the blood- ves- 



seto and muscular fibjfes of the part af- 
fected, together with some <legree of ri- 
gidity and contraction in those fibres : 
and the removal of this complaint must 
be attempted by restoring the activity and 
vji^our of the part affected, and also that 
of the system in general, by the usual 
remedies for this purpose ; and especially 
by the use of euaiacum and other warm 
resins, muslard-seed, and horse-raddisb ; 
with a local application of volatile lini- 
ments and the flesh-brash. The warm 
bath, or Buxton waters, may also be em- 
ployed with advantage. 

Podagra,^Gma. Of this disease there 
are four species or varieties, the regular, 
atonic, misplaced, and retrocedent » it is 
not necessary, howtver, to dilate upon 
each separately. 

This disease sometimes makes its at- 
tack without any previous warning : in 
general, however^ tne inflammation of the 
joint U for some days preceded by great 
langour and dulness both of body and 
mind, doziness, gidcUness, wakefulness^ 
or unrefreshing deep, wandering pains, 
a deficiency of moisture in the feet, and 
there is sometimes a coldness, numbness, 
and sense of prickling, in the feet and 
legs: these symptoms are often, in a 
greater or less degree, accompanied with 
frequent cramps of the muscles of the 
lep and toes, and universal tur^escence 
of the veins, occasional chills, acidity and 
flatulence in the stomach, and an increas- 
ed or impaired appetite. The appetite 
is, however, frequently more keen thto 
usual on the da^ preceding the attack of 
the fit. On going to bed the patient en- 
joys his usual natural sleep until about 
two or three o'clock i n the morninp^, when 
he is awakened by a very acute pain, most 
commonly in the first joint of the g^at 
toe : sometimes, however, it attacks other 
parts of the foot. The pain resembles 
that of a dislocated bone, and is attended 
with the sensation as if all but cold water 
was poured upon the part. There is at 
the same time more or less of a cold 
shivering, which abates as the pain in- 
creases in violence, and is succeeded by 
a hot fit. Th e pain, from Ui e commence- 
ment, gradually becomes more violent : 
it is sometimes so acute, as to be com- 
pared to a dog gnawing the parts &nd 
that and the fever continue in the same 
state, accompanied with great restless- 
ness, till next midnight, wnen they gra-* 
dually remit, and after a continuance of 
twenty.four hours from the commence- 
ment of the paroxysm, they commonly 
cease entirely : the patient falls asleep. 
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during which a gently penpintion gene- 
rally coroes on, and on waking he finds 
the part affected soiliewhat red and swell- 
ed. For some dajs the pain and fever re- 
turn in the evening, but with a less de- 
gree of violence, and a remission takes 
place towards morning ; and after these 
symptoms have continued for about ten or 
fourteen days, gradually becoming less 
severe, they generally cease altogether. 
Costiveness, an impaired appetite, chil- 
liness of the body towards evening, are 
also to be reckoned among the symptoms 
of this disease. 

The indications of cure are, in the pa- 
roxysms, to moderate their violence and 
shorten their duration as much as can be 
done with safety ; and in the intervals to 
prevent the return of the paroxysms, or 
to render them less frequent and more 
moderate The violence of the paroxysm 
will be moderated by blood-letting, which 
must be repeated according to the 9tate 
of the pulse and degree of excitement, 
whene the constitution is not worn down 
by repeated attacks ; leeches should be 
applied to the inflamed parts, and gentle 
cathartics should be administered : these 
parts should also be exposed to cool or 
cold air, and diluting liquids should be 
taken freely: the antiphlo^pstic regimen 
must be strictly adhered to: abstinence 
from wine, spirits, fermented liquors, 
and stimulating food, should be carefully 
enjoined, unless the sj^stem is very much 
debilitated; in which case a more nourish- 
ing diet, and a small quantity of wine or 
of diluted spuiu,iiiay be allowed : after 
the excitement hsus been subdued by pro- 
per evacuations^ blisters may be employ, 
ed with advantage; they are recommenc- 
ed by thatenligbtened physician Dr.Bush, 
to be applied to the legs and wrists : 
hiiniing vithmoza may be advised, or a 
cabbage leaf applied to the part aflected 
will often afford considerable relief; boot- 
lets made of oiled silk are an useful ap- 
plication to g^uty joints : when the vio- 
lence of the symptoms is abated, opiates 
may be ^vcn with advantage, when the 
pain only returns during the nig^t, and 
prevents sleep. When the constitution is 
broken down by repeated attacks of Uie 
<h8ea»e, evacuations must be employed 
with caution, and it will in general be 
more advisable and safe to allow some 
"umal food, and wine or diluted spirits : 
the parts affected should at the same 
time be wrapped in flannel, fleecy bone- 
ty* or new-combed wool, and a gentle dia- 
phoresis should be excited. When a 
swelling and stiffness remain in the joints. 
VOL.VIH. 



after the (Mro^im hai oeMed» they will 
be removed by the diligent U9ti of the 
flesh-bmsh, gentle exercise of the jihU, 
and the Buxton or Bath waters, taken at 
the fountain head ; and where the gout 
baa left a number of dyspeptic symptoms, 
the latter may be drank with considerable 
advantage. Purging immediately after a 
paroxysm vill be very apt to induce a 
relapse. In the intervals we must ei»- 
deavour to prevent a return of the pa- 
roxysms, or to render them less violent : 
1. By temperance, which should be re- 
gulated according to the age, habits 9f 
fife, and constitution of the patient. It 
is very probable that a diet, consisting of 
milky vegetables, and water, would pre- 
vent the recurrence of the disease : bat 
in general fish, eggs, the white meats, 
and weak broths, may be taken in smaU 
quantities once a day, and a little salted 
meat may be eaten occasionally, and- weak 
wine and water, or small beer, ma^ be 
taken at meals. As there is a disposition 
in the gout to return in the spring and 
autumn, a greater degree of abstinence 
in eating and drinking will be necessaiy 
at those seasons than at any other period: 
and if any of the premonitotjr symptoms 
are then present, and the vigour of the 
system remains unimpaired, the disease 
may be often prevented from occurring 
by the loss of a few ounces of blood, or 
perhaps by an emetic or a gentle cathartic, 
and afterwards bathing the feet in warm 
water : a full dose of the tincture of opium 
might probably be of service. In the de- 
cline of life, or when the constitution is 
much debiUtated, this abstemious mode 
of living must be commenced with cau- 
tion, as It might be the means of inducing 
more violent and dangerous fits of the 
gout. 2. By moderate labour and gentle 
exercise, as riding on boraeback; but 
more particularly walking. 3. By avoid- 
ing cold, especially when it is combined 
with moisture. The feet should be kept 
constantly warm and dry, by means of 
socks and cork-soled shoes, and the |)a- 
tient should wearflannel next to the skin. 
4. By the prevention of costiveness, by 
means of gentle laxatives, as aloetics 
combined with soap and rhubarb, or oil 
of castor.. 5. By tonics, as the bark, 
quassia, and chalybeates. 6. By the ex- 
hibition of alkalies in Various forms, as t)ie 
fixed idkali, both mild and caustic, Ume 
water, soap» and the absorbent earths ; 
and, lastly, by studiously avoiding the 
exciting causes. In the retrocedent spe- 
cies, strong stimulants, both external and 
internal, should be instantiy employed 
E 
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With an unhesitatinjp h»nd ; and in the 
atonic species, the diet should be peculi- 
arly generous, and compounded of spi- 
ces and other aromatics. 

Obbbb ni. ExanihenUtta. .EairrriyB 

FiTSBS. 

These conmst ofthe following genera : 
1. Erysipelas, or St. Anthony's fire. 2.Pes- 
tis; plague. 3. Variola ; small-pox. 4. Va- 
riceua ; chicken-pox. 5. Rubeola ; mea- 
sles. 6. Miliary ; miliaiy fever. 7. Scar- 
latina ; scarlet fever. 8. Urticaria ; nettle- 
rash. 9. Pemphigus ; bladdeiy fever. 10. 
Aphthx; thrush. The whole of this order 
is defined by Gullen to consist of diseases 
affecting persons only once in their life, 
commencing with fever, and succeeded 
by phlogoses, generally small in size, con- 
siderable in number, and dispersed over 
the skin. The definition, however, will 
not hold i^ood in several of its clauses, 
and especially in its first; for, perhaps, 
there is not a single disease iii the list, 
but what has occasionally recurred, and 
many of them repeatedly. It is to be 
remarked, through the whole of these, 
that, whatever danger may accompany 
them depends rather upon the degree of 
fever, and the nature or the fever that in- 
troduces them, than upon the extent or 
nature of the eruptions themselves : and 
hence, with very few exceptions, the 
general^ plan laid down for the treatment 
of the different genera, in the order 
Febris, is the phin which ought to be fol- 
lowed in the order before us. Thus the 
fever accompanying plague is evidently 
typhus, which, in effect, when accom- 

Sanied by eruptions of any kind, is evi- 
ently a typhoid eruptive fever, and re- 
quires the same treatment as typhus. 
Chicken-pox, and nettle-rash, have a near 
approach to synocha, and so far possess 
the same indications ; but they are gene- 
lally slight diseases, and of not more thkn 
three days* duration. The rest, for the 
most part, are of a mixed breed, and have 
hence a closer resemblance to synochus: 
they commence with Inflammatory affec- 
tions ; but have soon a strong tendency 
to run into the putrid type. We shall 
select an example or two from the dis- 
eases of this order, either most important 
or most frequent. 

Variola. Small-pox. This is of two 
yarieties, the distinct and the confluent. 
The general nature, symptoms and treat- 
ment of the former, are so well known, 
that it is unnecessary to repeat them. In 
the confluent kind, our chief attention 



must be (]Urected to support the strength 
of the system, and to obyiate the tendency 
to great depression of strength and putre- 
faction of the fluids, which will be effect- 
ed by the exhibition of cordials, wine, 
bark, mineral acids, and a nourishing diet, 
and by all the means recommended in 
the treatment of typhus, except the ap. 
plication of cold water alter the appear- 
ance of the eruption ; the bowels should 
be kept regular by the mildest cathartica, 
or by laxative clysters; some autboB, 
however, recommend a more liberal use 
of them, unless a diarrhoea has superven- 
ed, even when the disease assumes the 
type of typhus. When the disease is at- 
tended with violent qrmptoms, blistcR 
should be applied in succession, on dif- 
ferent parts of the body, without regard 
to the parts being covered with pustnles; 
if there be obstinate vomiting, the saline 
draughts should be given in a state of 
effervescence; or camphor, combined 
with opium, may be employed with ad- 
vantage ; the extract of cascarilla, ad- 
ministered in some aromatic liquidf is 
often of use in allaying the vomiting ; and 
if we do not succeed by those means, it 
will be proper to apply a bUster to the 
region of the stomach : should the epilep- 
tic fits continue violent, it will be neccs- 
saiy to administer opiates, both by the 
mouth and by clysters, which act, not 
only by their antispasmodic power, out 
also by perspiration, and mustart cata- 
plasms should be applied to the feet; « 
the same time gentle cathartics will w 
necessary, as the recurrence of the tiis 
frequently proceeds from the imtaUonoi 
retained faeces, especially in children. 
when a retrocession of the eruption hap- 
pens, wine, opium, volatile alkali, musi, 
and camphor, with the warm bath, are 
the remedies most generally cmployea; 
bUsters and mustard catapUsms shouui 
also be applied to the lower extremities • 
if the swedling of the face subsides sod- 
denly, and is not succeeded by the swell- 
ing of the hands, blisters are recom- 
mended to be applied to the wnsts ano 
fore-arms; anointing great part ot 
body with mercurial ointment, orappr 
ingalarge mercurial plaster to the sciw- 
biculus cordis, under the same circum- 
stances, is often attended with go 
effects ; if the saHvation suddenly ctm 
without any swelling of the hands, du 
tew should be applied to the wnst^ ^^l 
small doses of ipecacuanha should oe^ 
ministered: should there he a suppij*; 
sion of urine, the patient shouW ?e ^ 
posed to a current of cool air ; if «»9 ^ 
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Mt succeed, and he is not in a very de- 
bilitated state, and the heat of the bod^ 
is steadily above the natural degree, it 
viil be proper to dash cold water upon 
the legs ; and perhaps to extend the af- 
fusion over the whole surface. 

Rubeola. Measle^. This disease will 
be distinguished from the other exanthe- 
mata, by the dry, hard cough, hoarseness, 
sneezing, watering of the eyes, coryza, 
dyspnoea, and great drowsiness, or coma. 
From catarrh, the greater violence of the 
febrile symptoms, Uie greater affection of 
the eyes, and many of the symptoms ac- 
companying the eruptive fever of measles, 
particularly the coma, will afford a ready 
diagnosis between the two diseases. 

The remeeHes indicated in the cure of 
this disease are, such as will obviate or 
remove the morbid excitement ; blood- 
letting will therefore be requisite in pro- 
portion to the violence of the fever,cough, 
and dyspnoea, if the nature of the prevail- 
ing epideniic does not contra-indicate ; 
but as the danger at the commencement 
of the complaint is for the most part in- 
considerable, that powerful remedy may, 
unless the excitement is very great, and 
threatens immediate danger, or much 
subsequent debility, generally be reserv- 
ed till afler the period of desquamation, 
which is often succeeded by a more dan- 
gerous train of symptoms than any that 
have preceded ; {^^ntle cathartics are in- 
dispensably requisite in all cases, such as 
phosphate of s(>da, Epsom salts, infusion 
of senna, &c.; analogy is, however, greatly 
in favour of calomel ; tepid mucilaginous 
diluents should be freely allowed; it will 
be advisable to excite a gentle diapho- ' 
resis by means of the saline draughts, 
with small doses of tartarised antimony ; 
the cough will be alleviated, and expec- 
toration promoted, by a solution of sper- 
maceti, gum arable, or of the pulvis tra- 
gacanthx compositus, or the decoctum 
nordei compositum may be employed in 
considerable quantities ; inhaling the va. 
poor of hot water, the application of oil 
round the chest, and the pediluvium, or 
warm bath, will be found useful auxi- 
liaries ; should the cough and dyspncea 
prove urgent, attended with pyrexia, or 
should tbey remain after the desquama- 
tion, blood-letting, either general or local, 
should be employed : we must, however, 
be cautious in reducing the strength of 
the patient ; small blisters should be ap- 
plied in succession about the thorax ; the 
apartment in which the patient continues 
would be kept cool ; he must not be ex- 
posed to cool air so freely lui in the SQiall- 



pox, as much disorder may be produced 

in the system, if, from such exposure, re- 
trocession of the eruption should take 
place j the degree of temperature should 
therefore in a great measure be regulated 
by the patient s feelings : when uie ex- 
citement is subdued by evacuations, and 
the cough remains the only troublesome 
symptom, opiates may then be given with 
great advantage; and at this period of 
Uie disease, a change of air will be of the 
most essential service. As a morbid ten- 
dency remains for some time after this 
complaint, it will be not only advisable^ 
but indispensably necessary, to adminis- 
ter gentle cathartics at proper intervals. 
If symptoms of pneumonia should super- 
vene after the desquamation, blood-let- 
ting, both general and local,if the strength 
of me patient will admit of it, blisters, and 
the other remedies which are mentioned 
when treating of that inflammation, must 
be diligently employed : when a diarrhcsa 
remains troublesome, after the desqua- 
mation has taken place, it must not be 
checked too hastily by the employment 
of astringents and opiates, on account of 
the tendency to inflammatory complaints 
which remains after the measles : the cas- 
carilla or columbo may, however, be em- 
ployed in small doses, before we have re- 
course to more powerful astringents; 
blood-letting will generally remove both 
the (^Uarrhoea and cough ; it will, there- 
fore, be advisable to endavour to check 
the diarrhoea by that evacuation, rather 
than employ astringents in the first in- 
stance. The putrid measles appeared 
in London in 1672, 1763, and 1768, and 
have appeared occasionally since : in this 
variety all the symptoms aie more vio- 
lent, accompanied with greater depres- 
sion of stren^ ; the remedies must be 
of the same kind, but more actively and 
instantaneously employed. 

ScarhaHna, The general nature and 
treatment of this disease will be found in 
Typhus^ and Cynanche MaUmi. 

Eryaipelaa. St. AnthonjTs Fire. This 
will be readily distinguished from the 
scarlatina cynanchica, by the absence of 
the pain, redness, tumour, and sloughs in 
the fauces and tonsils, and by the other 
concomitant symptoms. The danger will 
be in proportion to the violence of the 
sym{ftoms denoting a tendency to an af- 
fection of the brain; the parts which were 
red becoming suddenly pale, and a consi- 
derable degree of coma or delirium, par. 
ticularly at the commencement of the dis- 
ease, with an increase rather than dimi- 
nution of it, after the appearance of th? 
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erai^tion, are tymptoms of the utmost 
danger. Whe4i the disease terminates 
in a favourable manner, there is some- 
times a gentle diaphoresis; more fre- 
quently, however, the disease goes oflf 
without any evident crisis. 

In the remotMi/ of this disease, if there 
be a considerable degree of excitement, 
attended with much coma or delirium, 
and a strong, full, and hard pulse, blood- 
letting will be necessary, and it should be 
■epeated according to the urgency of the 
symptoms, strength of the patient, and 
State of the pulse ; an emetic should be 
given at the commencement of the fever, 
unless the head is affected, in which case 
it is at least a doubtful remedy. ; cooling 
purgatives are particularly useful ; mild 
diaphoretics, assisted by the plentiful use 
of mucilaginous acidulated diluents, will 
be proper; the antiphlogistic regimen 
must be strictly adhered to, and the pa- 
tient should be placed in as erect a pos- 
ture as he can bear without inconve- 
nience ; if the delirium, but more par- 
ticularly the Coma, be urgent, blisters 
should be applied to the shaved head, or 
between the shoulders; cupping should 
be advised, and mustard cataplasms 
should be put upon the soles of the feet. 
The erysipelatous eruption sometimes 
shews itself in typhus, and increases the 
fever, in which case we must have imme- 
diate recourse to bark, wine, cordials, the 
sulphuric acid, and the other remedies 
for that disease. When the eruption re- 
turns periodically, issues and a low diet 
will frequently prevent it 

OiiDSE IV. • Atmorrhagi^'j or SjuroTrtKi- 
dus FLtJXis. 

I'helie are thus ordinarily defined ; p)r- 
te*y, with a flow of blood without exter- 
nal violence ; the blood, upon venesec 
tion, elhibiting the same appearance as 
ill phlegmasue. The genera are : 1. Epis- 
taxis ; bleeding from the nose. 2. Hxmop- 
tjTsis ; spitting of blood. 3. Hacmorrhois ; 
piles. 4. Menorrhagia; immoderate men- 
struation. These, for the most part, and 
when the profusions are not merely symp- 
tomatic or critical, are a natural class of 
diseases ; and, excepting in one or two 
instances, are to be attacked by a g^eral 
plan of a similar kind and tendency. They 
Jure preceded, for a longer, or shorter time, 
by a sense of ftilness and tension in the 
]>arts whence the blood is about to issue : 
if those parts be visible, there is redness, 
tumour, a sense of heat or itching, and of 
tilun and weight-, internally, in the neigh- 



bourfaood, there is a similar sense, weiRht, 
fulness, tension, heat, and pain; and when 
these symptoms have subsisted for some 
time, a cold fit comes on, attended with 
Weariness of the limbs, pains of the back 
and head, costiveness, and other febrile 
symptoms, succeeded by a hot fit, in the 
course of which the blood most com- 
monly flows in a greater or less quantity, 
and after an Uncertain time it ceases spon- 
taneously ; durinr the hot stage, the pulse 
is frequent and full, and in many cases 
hard, but as the blood flows, the pulse 
becomes softer and less frequent, and the 
blood, when drawn from a vein, appears 
as in the cases of the phlegmasia. After 
an haemorrhage has once occurred, it fre- 
quently observes periodical returns. 

The remote cauten are, a plethoric and 
sanguine temperament ; the suppression 
or diminution of accustomed evacuations; 
changeable weather, as spring and au- 
tumn ; considerable* and sudden diminu- 
tion in the weight of the atmosphere ; ex- 
ternal heat; violent exercise of particular 
parts of the body ; whatever increases the 
force of the circulation, as violent exer- 
cise, violent eflTorts, anger, and other vio- 
lent active passions ; postures of the bo- 
dy increasing determinations to, or liga- 
tures occasioning accumulations in parti- 
cular parts of the body ; a determination 
to certain vessels rendered habitual from 
the frequent repetition of haemorrhage ; 
mal-conformation of particular parts ; and 
lastly, cold externally applied, as chang- 
ing the distribution of the blood, and de- 
termining it in greater quantities into the 
. internal parts ; or, perhaps, by its excit- 
ing some de^e cST synocna. The proxi- 
mate cause is supposed to be congestion 
in particular parts of the sanguiferous 
system, occasioning distention of these 
vessels, and violent reaction, the conse- 
quence of which is a rupture of them. 

Treatment. When an haemorrhage has 
taken place, and threatens to go to ex- 
cess, we must endeavour to moderate or 
check the flow of blood, and prevent its 
return ; the first indication will be an- 
swered by a strict adherence to the anti- 
phlogistic regimen, therefore the removal 
of every cause of irritation is idways ne- 
ce8saiT,the patient must be kept quiet 
and stul, heat must be particularly guard- 
ed against, he should be ft«ely exposed 
to the cold ur, and should be allowed 
cold or iced water, or iced lemonade, to 
drink; every exertion of mind or body is 
to be avoided;' a vegetable diet will be 
most proper, unless the strengtb of the 
patient is greatly exhansttd, in which 
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case, mikt bi^otbs, and the mildest kind 
of animal' food, may be allowed ; gentle 
cathartics, or laxative clysters, will be 
necessary to prevent any accumulation 
of the f sees, and blood-letting will bei*e- 
qointe, if there is a considerable degree 
of excitement ; dry-cupping is frequently 
useful, and blisters may be employed with 
advantage : vomiting is a powerful reme- 
dy in diminishing the action of the heart 
and arteries; the digitalis, however, in 
oar opinion, is a preferable remedy ; re- 
frigerants should be ordered, as the sul- 
phuric acid, nitre, cream of tartar, and 
the vegetable acids ; the first of which 
is, however, the most efficacious medi- 
cine. Internal and eiAernal astringents 
must also be employed ; of the former 
class are the vitriolic acid, alum, and the 
Augar of lead, which is by far the. most 
powerful remedy, arid may occasionally be 
exhibited with advantage in small doses, 
but the long continued use of this remc" 
dy is often attended with dangerous con- 
sequences, and it should be given in com- ' 
bination with the opium pill, or some tena- 
cious extract, in order to obviate its per- 
nicious eflfbcts on the stomach and bowels/ 
The external astringents in mo^t general 
use, are, cold applied suddenly, cold wa-» 
ter in which salt has been recently dis- 
solved, or powdered ice, or solutions of 
sugar of lead, alum, or white vitriol, &c. ; 
pressure is a powerhil means of checking 
hemorrhage, when it can be applied to the 
part ; when the habmorrhage is very pro- 
fuse, it is improper to employ any means 
to prevent syncope, unless it partakes 
very much of the passive state, in which 
case it must be prevented by every pos- 
sible means ; the cinchona, with chaly- 
beates, are indicated under the same cir- i 
cmnstances.l¥henthe phlogistic diathesis 
is taken off, either bv the continuance of 
the hxmorriiage, or oy proper remedies, 
opiates may be given with advantage, and 
should subsultas tendinum or convul- 
sions supervene, they are particularly ser- 
viceable,combinedwith the camphor,cas- 
tor, and musk. The return of the haemor- 
rhage b to be prevented by our counter- 
acting or preventing a plemoric state of 
the system, by an abstemious diet, or by 
taking food of a less nutritious quality, by 
exercise, gestation will be generally more 
safe, than walkings by gentle cathartics, 
by cold bathing, bitters, and aromatics, 
which tend to prevent plethora, by in- 
creasing the tone of the veteels, and by 
studiously avoiding the remote causes; 
tonics, wtHch must increase the force of 
Uie elrcolRtioai «ltiiough indicated^ are 



doubtful remedies, in particular bark and 
cbalybeates ; astringents are in general 
more efficacious, particularly the sulphu- 
ric acid, alum, &c. If the plethoric state, 
notwithstanding our endeavours, should 
become considerable, and a return of the 
haemorrhage is threatened, blogd-letting, 
both general and local, and blisters, wul 
be proper, when the vis a tergo is great, 
but when the habit is debilitated, it will 
be more advisable to employ only local 
blood-letting and blisters ; it will be pro- 
per to remark, that blood-letting should 
always precede the employment of blis- 
ters. 

These directions will suffice for the 
treatment of haemorrhagies in general. 
Upon^ menorrhagia we shall enter more 
fully in the article Midwivxkv, and shall 
only in the present place offer a fev 
words on phthisis. 

Phthina / or Pulmonary Consumption : 
upon the Gullenian system is made a spe- 
cies of haemoptysis. The impropriety of 
thus naming a disease from a single, and 
that only an occasional symptom, must be 
obvious to every one. But our only duty 
at present is to describe the disease. This 
then is gfenerally preceded by more or 
less of the following symptoms : a slight 
degree of fever, increased by the least 
exercise ; /a dry burning heat of the 
palms of tne hands, particularly towards 
evening, and of the soles of the feet 
towards mopiingA moisture of the eyes 
after sleep ^Jrregular flushings ') hoarse- 
ness ; a ary, troublesome, and sonorous 
cough, occasioning slight pain or stiches, 
most commonly in the sides ; , some 
degree of hardness of the pulse $Uanr 
cinating or. fixed pains in the tho^ux i 
head-achi ;frequent fainting fits;^some 
degree of dyspnoea, increased on using 
exercise^ an expectoration of a smau 
quantity of thin, frothy matter {(impaired 
appetite ; r^estless nights^ and universal 
dismcliriation to motion or exercise ; this 
may be termed the inflammatoir or first 
period. In a short time the fever becomes 
more severe, with accessions in the after- 
noon or evening, and some remission in 
the morning ; the pulse, however, is even 
then quicker than natural : the cough is 
increased by a recumbent j^osture, and 
prevents sleep till towards morning, when 
a sfigfat moisture appears upon the breast 
and upper parts of the body ; the expec- 
toration increases in quantity, is frothy, 
and sometimes streaked with blood ; the 
face is commonly pale, but during the 
f^rer the cheeks appear as if painted with 
an almost circumicribed spot of pure 
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florid red ; the feverish heat is augment- 
ed after eating, particularly solids, and on 
taking exercise ; the burning heat in the 

Salms of the hands and soles of the feet 
ecomes more perceptible ; there is diffi- 
culty of lying on one more than the other 
side, wandering or fixed pains are felt in 
some part of the thorax, and the disease 
is accompanied with lassitude and asperi- 
ty of the temper: the appetite becomes 
somewhat impaired,and there is frequent- 
ly vomiting after eating. As the disease ad- 
vances, the hectic fever is established, and 
the remissions become more distinct, at- 
tended with colliquative morning sweats ; 
an exacerbation occurs about noon, and a 
slight remission happens about five in the 
afternoon : this is soon succeeded by ano- 
ther exacerbation, which gradually in- 
creases until after midnight, but after two 
o'clock in the morning, a second remis- 
sion takes place, and is attended with 
more or less, sometimes prbfuse, sweat- 
ing, which greatly debilitates the body ; 
sometimes, however, the second exacer- 
bation in the evening is no1>observed, but 
the exacerbation which took place about 
the middle of the day increases till even- 
ing, continues violent until the morning 
sweat breaks out, when the patient gets 
some unrefreshing sleep : the exacerba- 
tions are frequently attended with some 
dejg^e of cold shivering, or more fre- 
quently only a sense of chilliness, or in- 
creased sensibility to cold, is perceived, 
when to the thermometer the skin is pre- 
tematurally warm : the expectoration now 
becomes more viscid, copious, yellow, 
greenish, streaked with blood, ^sagreea- 
ble to the taste, and is discharged in small 
spherical masses, resembling pus, and is 
frequently also of an ash-colour; the 
cough abates in violence, but not in fre- 
quency, and is more distressing in the 
first part of the night, the breathing is 
short and quick, and the breath has an 
offensive smell; the pulse is frequent, 
full, and tense, or small and quick; the 
countenance now ^ves evident sig^s of 
wasting, the eyes lose their lustre and 
brilliancy, sink, grow dull and languid, 
the cheeks appear prominent, the nose 
sharp, the temples depressed, and the 
strength rapidly declines ; this may be 
esteemed the second period : from the 
beginning the appetite is less affected than 
could be expected, the body is for the 
most part costive, particularly after the 
morning sweats have begun to take place : 
the urine is generally high-coloured, and 
deposits a curdly pink sediment ; about 
this period, in feitiales, sometimes sooner. 



the menstrual discharge ceases, in conse- 
quence of the increasing debility. The 
third stajK^e commences with a slight purg- 
ing, which soon becomes a colliquative 
diatrhcea ; when this takes place the fe- 
ver« heat, and morning sweats abate ; but 
the cough continues cUstressing through 
the night ; the tunica adnata becomes of 
a peariy white, the tongue appears clean, 
and with the fiiuces is of a bright red co- 
lour, sometimes covered with aphthai, and 
generally sore and tender; the vmce 
grows hoarse, and there is shortness of 
breath and hiccup, both of which dis- 
tress the patient greatly ; the lower ex- 
tremities swell, and retain the impression 
of the finger. At this stage of the disease, 
sometimes sooner, the appetite is observ- 
ed to become unnaturally keen, which de- 
ludes the unhappy sufferer and friends : 
as the disease advances, the diarrhoea be- 
comes more violent, and sometimes alter- 
nates with the sweats, the strength rapid- 
ly decays, and memory and their anec- 
tions forsake them; as the fatal period 
approaches, they have frequent and long 
faintings, the hairs fall off, the nails are 
incurvated ; sometimes there are slight 
convulsions, and a few days before death 
delirium comes on, and continues till that 
event takes place, or the senses remain 
entire, and the mind remains still confi- 
dent and full of hope, till death steps in, 
and gently puts an end to their hopes and 
sufferings. As it is a matter of conse- 
quence to distinguish pus from mucus, 
we shall subjoin the following ingenious 
experiments of the late Mr. Charles Dar- 
win: 

1. Pus and mucus are both soluble in 
the sulphuric acid, though in very differ- 
ent proportions, pus being much the less 
soluble. 2. The addition of water to 
either of these compounds decomposes it ; 
the mucus, thus separated, either swims 
on the mixture, or forms large fiocci in 
it ; whereas the pus falls to the bottom, 
and forms, on agitation, an uniform tur- 
bid mixture. 3. Pus is diffusible through 
a diluted sulphuric acid, though mucus 
is not ; the same occurs with water, or a 
solution of the muriate of soda. 4. Ni- 
trous acid dissolves both pus and mucus ; 
water, added to the solution of pus, pro- 
duces a precipitate, and the fluid above 
becomes clear and green, while water and 
the solution of mucus form a dirty-colour- 
ed fluid. 5. Alkaline lixivium dissolves 
(though sometimes with difficulty) mu- 
cus, and generally pus. 6. Water pre- 
cipitates* pus from such a solution, but 
does not mucus. 7* Where alkaline lixl« 
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num does not dissolre pus, it still distin- 
^shes it from mucus, as it then prevents 
Its diffusion through water. 8. Coagula- 
ble lymph is neiUier soluble in diluted 
nor concentrated sulphuric acid. 9. Wa- 
ter produces no change on a solution of 
serum in alkaline lixivium, until after long , 
standing, and then only a very slight sedi- 
ment appears. 10. The muriate of mer<- 
cury coagulates mucus, but does not pus. 
From the ahove experiments, it appears 
that strong sulphuric acid and water, di- 
luted sulphuric acid, and caustic alkaline 
lixivium and water, will serve to distin- 
guish pus from mucus ; that the sulphuric 
acid can separate it from coagnlable 
lymph, and alkaline lixivium from serum; 
and hence, when a person has any ex- 
pectorated material, the ^composition of 
which he wishes to ascertain, let him dis<* 
solve it in sulphuric acid, and in caustic 
alkaline lixivium, and then add pure wa- 
ter to both solutions ; and if there be a 
fair precipitation in each, he may be as- 
sured thai some pus is present: if in 
neither a precipitation occur, it is certain 
that the material is entirely mucus : if 
the material cannot be made to dissolve 
in alkaline lixivium, by time and tritura- 
tion, we have also reason to believe that 
it is pus. To the above ingenious expe- 
riments may be-further added, the coagu- 
lation of pus by the muriate of ammonia, 
as observed by Mr. Home, and its globu- 
lar appearance through the microscope ; 
pus IS also of the consistence of cream, of 
a whitish colour, and has a mawkish 
taste; it is inodorous when cold, and 
when warm it has a peculiar smell. 

The predisposing causes are, heredita- 
ry disposition ; msu-conformation of the 
chest; sanguine temperament; scrofu- 
lus diathesis ; which is indicated by a fine, 
clear, and smooth skin, large veins, deli- 
cate complexion, high coloured lips, the 
upper one swollen, white and transparent 
teeth, light hair, and light blue eyes, with 
a dilated pupil : there is great sensibility, 
uncommon acuteness of the understand- 
ings and a peculiar gentleness and softness 
in their manner ; the immoderate use of 
vencry ; certain diseases, as the hooping* 
cough, syphilis, and various exanthemata^ 
particularly the measles; various employ- 
ments, as stone-cutters, needle-grinders, 
flax-dressers, and all sedentary occupa- 
\ioni^ particularly those which require a 
connderable deg^e of stooping; the re- 
trocession of eruptions; indulgence in in- 
toxicating liquors ; and according to Dr. 
Beddoes, bjrper-oxygenation of the blood. 
The exciting causes are, hxmoptysis; em- 
pyema ; catarrh, particularly the influen- 



za ; asthma, obstructions of the abdomi* 
nal viscera, particularly an enlarged and 
indurated state of the liver ; calculi form- 
ed in the lungs ; conta|^ion and tubercles. 
The proximate cause is supposed to be 
an ulcer in the lungs. 

The progTtons in this disease depends 
upon the causes whence it originates, and 
upon the violence of the symptoms ; if it 
be in consequence of empyema or tuber- 
cles, there is more danger than when it 
arises from hxmoptysis or wounds in the 
chest, but every case of phthisis is always 
attended with danger. The progress of 
phthisis is often interrupted by preg- 
nancy and mania ; the latter has produced 
a radical cure, but in the former it almost 
always returns after delivery with in- 
creased violence. 

In the treatment of this disease it will be 
particularly expedient to avoid, and, if in 
our power, to remove the occasional 
causes mentioned above, by the proper 
methods, which are mentioned in otner 
parts of this treatise ; if several of the 
premonitory symptoms, as a drj, short, 
troublesome cough, occasional stitches in 
the side, slight dyspnoea upon using exer- 
cise, and a pulse somewhat accelerated 
and hard, should attack a person of a 
phthisical habit, the inost powerful reme- 
dies must be employed without loss of 
time : blood-letting, in a moderate quan- 
tity, will be necessary, and it should be 
repeated at proper intervals till those 
symptoms are relieved, taking care, how- 
ever, not to reduce the strength of the 
patient too much, as debility is the most 
urgent symptom in the course of the dis- 
ease : the bowels should be kept regular 
by gentle cathartics, as the calomel and 
rhubarb. After these evacuations, the 
ipecacuanha, either alone, or with a small 
quantity of emetic tartar, should be g^Ven 
in the morning, fasting, in such doses as 
will excite vomiting once or twice at 
most; when the heat, fever, cough,. and 
pain in the chest are considerable, small 
doses of the nitre, or the saline mixture, 
with nauseating doses of the emetic tar- 
tar, should be given three or four times 
in the course of the day : in this stage of 
the disease, small doses of colomel, admi- 
nistered at bed-time, are of considerable 
service, except there is a tendency to 
diarrhoea, as the bowels, by its use, are 
not only kept regular, but it, at the liame 
time, acts as a powerful deobstruent, 
and, in our opinion, an alterative course 
of mercury is of advantage, in the incipi.. 
ent stage of phthisis, for the removal of 
indolent tubercles: should the cough 
prove violent, opiates may be given at 
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bed-time, and in the night, if necessaiy, 
the extractum papaveris albi,in doaes of 
five mins or more, is particularly suita- 
ble ; if there be a fixed pain in the breast 
or sides, increased upon coughing, local 
blood-letting, and small blisters applied 
in succession about tlie thorax, willaiford 
considerable relief, or a seton may be 
made as near the part affected as possible. 
In the second stage of the disease, the 
employment of emetics, composed of the 
ipecacuanha, with a few grains of the sul- 
phate of zinc, must be duly persisted in, 
in the morning* fasting: when the morn- 
ing sweats are very profuse, the infusion 
of roses or vitriolic acid should be em- 
ployed with freedom ; aether in the pro- 
portion of two or three drachms to a pint 
of water, with some of the mucilage of 
quince-aeeds, makes a grateful and slight. 
ly tonic mixture, a glassful of which may 
be taken frequently, or the Bristol or 
Selt2er waters may be drank ; they are 
very efficacious in moderating the thirst, 
burning heat of the palms of the hands 
and soles of the feet, and the partial 
night sweats: opiates must be given in 
such doses as will quiet the cough and 
procure sleep, taking care, however, to 
obviate costiveness, and if the patient 
feel a sickness in the morning after them, 
coffee will effectually remove it; muci- 
lapnoua fluids, combined with small 
quantities of spermaceti, are also of ser- 
vice in allaying the irritation in the 
fauces. When the inflamma^tory diathe- 
sis is subdued, chalybeates, combined 
with myrrh and carbonate of potash, may 
be given with advantage ; lime-water is 
a suitable menstruum for dissolving the 
myrrh. The digitalis is strongly recom- 
mended in these two stages in paKicuIar; 
it certainly is deserving of a fair and im- 
partial trial, and appears to be a medicine 
well suited to this disease, more especial- 
ly in the inflammatory stage, from its 
well known power of rendering the ac- 
tion of the heart and arteries more slow 
than natural, a desideratum in phthisis, 
in which the pulse ranges from eighty to 
one hundred and twenty, or more ; it also 
is very efficacious in excitbijip tlie action 
of the absorbents : the factitious airs may 
f^so prove an useful auxiliary, or air im- 
pregnated with the oxide of zine, or man- 
ganese, in their most comminuted state, 
might be applied to the lungs by means 
of an appacatus, as recommended by Dr. 
Darwin, in hia 2iOonomia, or by that of 
Mr. Watt, of jBirminghara ; the vapour 
of a saturated tincture of sether, impreg- 
nated with hemlock, may be inhaled ; it 



is made by maeenting for a few days 
from one to two scruples of the dried 
leaves of the hemlock in an ounce of the 
Kther. The hectic paroxysm may be 
prevented, or cut short, by the effusion 
of tepid water at the commencement of 
the hot stage, or its effects may always be 
moderated by moistening the palms of 
the hands and soles of the feet witli vine- 
gar or cold water ; it should always be~ 
resorted to, when the burning heat men- 
tioned above is present ; it is not only per- 
fectly safe, but highly refreshing. In the 
third stage, should the above plan not be 
adopted in time, and diarrh<»a has made 
its appearance, the gentle emetics be- 
fore mentioned are recommended to be 
administered, provided the strength of 
the patient is not too much exhausted ; 
mild astringents should at the same time 
be employed, as the decoction of harts- 
horn, or logwood, angustura, columbo, 
kino, aitd mucilaginous demulcent liquors, 
combined with opiates and absorbents. 
During the inflammatory period of phthi- 
sis, a vegetable diet, with milk, is indis- 
pensably requisite ; souins, sago, barley, 
and rice, afford an agreeable variety ; the 
lichen islandicus is strongly recommend- 
ed, and is deserving of a trial ; the ripe 
subacid fruits may be indulged in at 
pleasure; attention must, however, be 
paid to the state of the bowels : oysters, 
muscles, craw-fish, lobsters, and the tea- 
tacea in general, also flounders and whit- 
ings, may be aUowed occasionally, pro- 
vided they do not disagree with the 
stomach, and do not aggravate the symp- 
toms. In the advanced periods, when 
the hectic is completely formed, a small 
portion of animal food may be taken for 
an early dinner, if it does not greatly in- 
crease the heat, and when the appetite 
becomes voracious, which it sometimes 
does towards the fatal termination, small 
quantities should be taken frequently: 
the drink, in almost every period of the 
disease, should consist of toast and water, 
Malvern water, milk and water, butter- 
milk, rice water, or the juice of ripe sub- 
acid fruits mixed with water, and occa- 
sionally lemonade. Wine, spirits, and 
fermented liquors of all kinds, must be 
strictly prohibited, and the practice of 
mixing rum and other spirits with milk 
cannot be too strongly reprobated ; 
where, however, there is but little ift- 
ereased excitement, and the pain is in- 
considerable, a more nourishing diet, and 
a moderate quantity of wine, may be al- 
lowed, but the wine should be mor« or 
less diluted with water, and in the puru- 
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l^t Stage, an invigorating diet always 
affords more or less relief. During the . 
whole course of the disease, every irre- 
^larity and all crowded places must be 
studiously avoided. The patient should 
be advised to repair to Bristol iii the 
early part of the disease, and should 
make use of such exercise, as his strength 
will bear, as swinging, gestation in a car- 
nage, or riding on horse-back in progres- 
sive journeys, or the alternation of this 
last exercise, and gestation lii a carriage, 
but a sea voyage is the most effectual of 
all kinds of gestation ; the patient nlust 
by all means avoid the piercing north- 
east winds in this country ; it Will there- 
fore be advisable for him to visit a tem- 
perate southehi Climate during the win- 
ter and spring : the patient should be ad- 
vised to lie on a hair mattress, with slight 
coverings over his bodyj and Should be 
earnestly requested to go to bed eafly, 
and to get up soon in the morning, eveil 
if obliged, through debility, to lie down 
in the course of the day: the feet should 
be kept dry and warm, and the patieht 
should wear flannel or Cotton next to hid 
skin ; the former, however, i^ far more sa» 
lutary; in the florid coiisumptiori, an 
elevated and inland air is often of the 
roost essential service. Should we be so 
fortunate as to subdue this too fatsd 
disease by the means recommended 
above, it Will be indispensably requisite 
for the patient to persevere in employing 
the regimen recommended in the treat- 
ment (^this complaint, for a considerable 
length of time after every symptom of 
the disease has disappeared, and he 
must return to his former rainnef of 
living with the Utmost caution; the diet 
should, however, bfe light and nourish- 
ing, and in moderate quantity : the pa- 
tient should bfeathe a pure dry air, and 
should take duch etercise, particularly 
on horse-back, as he can bear without 
fatijrue, and should use the warm bath ; 
and when the constitution can be brought 
to bear it, he ntay employ the Cold bath 
or sea bathing. 

Obber. V. Pz-o^tttrfd. IssAireurtrKoiri 
Fluxxi^. 

These are ordinarily characterised, ait 
consisting of pyrexy with an incret^ed 
secretion, naturally void of blood. The 
genera are two : 1. Catarrbus, Catarrh. 
2. Dysenteria, Dysentery. This order 
might ea&ly be suppressed, and the ge- 
nera it comprises transferred to other si- 
tuations, to which they more properly be- 

voL. yni. 



long, even under the pi^sent nosology. 
Catarrh is described ad possessing pytexy* 
frequently contagioufi ; ah increased se- 
cretion of rtiucus, or at least efforts to 
etcrete it. Dysentery, as evincing conta- 
gious pyreiy, frequent mucous or bloody 
stools, while the alvine faeces are for th6 
most part retained, j^pes^ tenesmus. 

CatorrA willhe distinguished from the 
measles by the greater mildness of the 
febrile symptoms, by the state of the 
eyes, by the absende oleoma, and many 
of the symptoms accompanying the erup- 
tive fever of measles. 

The disease is rslrely attended with 
danger, except there be great diilliculty 
of breathing, attended with a livid and 
bloated Countenance, or it has been 
treated with heglijgenCe or impropriety, 
in which ciLse it otten passes into pneii-' 
monic inflammation, attended with sympf- 
toms of the utmost danger ; in general, 
however, it is a slight and Safe disease, 
unless it attack persons of a phthisical 
habit, or those advanced in life ; in the 
former it may occasion phthisic, and in 
the latter peripneumonia notha. 

For its cure, nothing more is requisite, 
in general, than abstinence from animal 
food for a few days, keeping the body 
warm, and drinking freely of tepid mu- 
ciiaginolis diluents ; if there be, however, 
a Considerable degree of excitement^ 
blood-letting will be neceeisary, but it 
must be em|iloyed with some degree ot 
caution, as it is frequently succeeded by 
depression of strength, particularly when 
catarrh is epidemio. If there be much 
oppression ahd tightness about the 
Chest, occasioning a degree of dvspnoea, 
local blood-letting will be advisable* 
and blisters miist be applied to the 
sternum and SCrobiculus cordis ; gentle 
laxatives should be ordei^d; the patient 
should take copious draughts of some 
mucilaginous acidulated liquids; a gentle 
diaphoresis should be promoted by nau- 
seating doses of tartar emetic, with spirit 
of mindererus, oe by exhibiting the vola- 
tile alkau in wine whey ; the vapour of 
warm water, impregnated with vinegar, 
[Should be frequency inhaled; mucila- 
ginous oily demulcents should be g^vei\, 
and ejcpectoration should be promoted 
by the means pointed out when treating 
or pmeumonic inflammation, if the cough 
remain troublesome, af^er wehave'stib- 
dued the inflammatory diathesis, opiates, 
combined with the tartar emetic, or with 
ipecacuanha,may be employed with safety 
and advanta^ ; rubbing the nostf exter- 
nally with oil, some ointment, or with 
P 
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what 18 most commonly em|^1oyed| wann 
tallow, is very often of great senrice, 
when the mucus memhrane of the nose 
is much affected, which practice has very 
freauently come under m^ ohservation. 
In the treatment of the epidemic catarrh 
(influenza), as being frequently attended 
with a considerable degree of debility, 
the antiphlogistic regimen must not be 
pushed too far, even though there may be 
some appearance of excitement : it will, 
in genera], if blood-letting should be 
dieemed necessary, be more advisable 
rather to trust to local than to general 
blood-lettingy blisters, mild diaphoretics, 
and diluents; sometimes, however, a 
more liberal diet, and the moderate use 
of wine, will answer better. Mipht not 
the affusion of tepid, or even cola water, 
b^ employed with safety, if the heat of 
the surface be greater than natural, and 
there be at the same time no tendency to 
asthma or phthisis pulmonalis? 

Dysentery is most commonly preceded 
by costiveness, unusual flatulence, acid 
eructations, and wandering pains in the 
bowels ; in most cases, however, from the 
commencement, griping pains are felt in 
the lower part of the abdome^, which 
often arise to a considerable decree of 
severity ; the bowels are irritated to fre- 
quent evacuation, in indulging which, but 
little is voided, and the rectum often be- 
comes exquisitely painful and tender ; 
the matter evacuated is of^en very foetid, 
and the stools are frequently composed 
of mucus, pus, blood, membranous films, 
and white lumps of a sabaceous nature, 
the mucus is generally mixed with a 
watery fluid, and is often frothy : tenes- 
mus, in a greater or less degree, gene- 
rally accompanies the evacuation of the 
bowels, and it very rarely happens that 
the natural faeces appear during the whole 
course of the disease, and when they do, 
they are in the form ofscybalse, that is, 
small separate balls, which appear to 
have lain long in the cells of the colon ; 
when these are voided, either by the 
efforts of nature, or as solici^ted by medi- 
cine, they procure a remission of all the 
symptoms, more especially of the fre- 

Suent stools, griping and tenesmus; with 
lese symptoms there is loss of appetite, 
great anxiety about the prxcordia, fre- 
quent sickness, nausea, vomiting, and. 
tne matter ejected is frequently bilious, 
watchfulness and prostration of^treng^h: 
there is always some degree of sympto- 
matic fever, which is sometimes of the 
remittent oi*intermittenttype; sometimes 
it assumes the synocfaous, and very fre« 



quently the typhous type : the tongue i# 
white, and covered with tough mucus, or 
rough, dry, and sometimes black; the 
patient complains of a bitter taste in the 
mouth, and in the advanced stm of the 
disease there is hiccup, and aphthae. If 
the small intestines only be affected, the 
pain is described to be most acute and 
excruciating about the umbilicus, the 
bowels are not evacuated immediately 
after the gripingpains, the blOod is mixed 
intimately with the faeces^ and the sick- 
ness, vomiting, and pain at the stomach, 
are more urgent. If the large intestines 
be the seat of the disease, the pain is 
more obtuse, not so constant, is more dis- 
tant from the umbilicus, and is more im- 
mediately followed by stools, and the 
purulent matter of blood, if their be any, 
is less mixed with the rest of the excre- 
ments or only floats upon them, and there 
is more sickness than griping; but it fre- 
quently happens, that both the large and 
small intestines are affected, which ren- 
ders it vei^ difficult to determine, with 
any certainty, the seat of the disease. 
The remote causes, are, cold alternating 
with heat, derangement of the prim« viae, 
and contagion. The proximate cause is 
supposed to be a preternatural constric- 
tion of the intestines, more particularly 
of the colon. This disease will be readily 
distinguished from diarrhcea, by the ab- 
sence, or less degree of fever" in the lat- 
ter ; the less degree of griping andtene^ 
mus, the appearance of the stools, and 
the other symptoms in diarrhcea, will fur- 
ther assist us. 

. Treatment, When the patient is of a 
robust and plethoric habit, and the dis- 
ease is attended with acute pain in tlw 
bowels, with a strong full pulse, blood- 
letting will be necessary, but it roust be 
practised with caution, especially in warm 
climates, where the employment of pow- 
erful antiphlogistic measures is often suc- 
ceeded by a sudden and dangerous de- 
gree of debility ; gentle emetics should 
be administered; they are not only useful 
in emptying the primae viae, but they also 
determine to the skin ; they will be more 
efficacious when given in such small and 
repeated doses as not to excite imme- 
diate vomiting, unless tlie oppression at 
the stomach is urgent ; the emetics gene- 
rally employed in dysentery are ipecacu- 
anha and tartar emetic, and, at the early 
periods (|f the disease, they will be more 
efficacious when combined : the morbid 
and noxious contents of the intestines, 
the most pernicious source of irritation 
in dysentery, must be expelled by cathar- 
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tics; those most generally celebrated are, 
the ipecacuanha and tartar emetic, the 
former is» however, most frequently em- 
ployed ; it may be given either alone, or 
in combination with the crystals of tartar, 
in such doses as will produce some de- 
gree of nausea, and repeated when the 
nausea abates ; the calomel is an excel- 
lent remedy where there is a tendency 
to inflammation, but it should never be 
^Iven alone ; its operation is rendered 
both more easy ana certain, by combin- 
ing it with other cathartics; the most 
effectual remedy, however, in genera], 
is a simple solution of Epsom salts, or 
Glauber's, or it may be given in a diluted 
infusion of senna, with a considerable 
proportion of manna ; the cream of tartar 
with tamarinds, the phosphate of soda, 
and castor oil, will make an useful variety; 
after the operation of the cathartic is 
finished, it will be advisable to adminis- 
ter opiates, and they will be more effica- 
cious if given with nauseating doses of 
emetics ; the pulvis ipecacuanha com- 
positus is a good medicine ; the hyos- 
cyamus, by its anodyne and gently laxa- 
tive qualities, seems eminently adapted 
to this disease. The warm bath is often 
used with advantage ; fomentation of the 
abdomen is more frequently serviceable, 
but the most effectual remedy is a lar^e 
blister applied over the abdomen; ii» 
mild cases, however, so severe a remedy 
is not necessary ; the addition of strong 
peppers to the fomentations may, Jn 
such cases, answer our intentions; the 
pain attending the tenesmus will be allay- 
ed by fomenting the anus with hot water> 
or with the decoction of chamomile 
flowers, with some tinctura opii sprink- 
led on the stupes : strangury is not an 
uncommon symptotn: independent of can- 
thaiides, it will be effectually relieved by 
fomenting the pubes and perinxum : mu- 
cilaginous demulcent liquids must be 
given freely, for the purpose of defend- 
ing the intestines against the acrimony of 
their contents, and mucilaginous and oily 
clysters should be employed once or 
twice a day, or more ; they are very ser- 
viceable for the same intention as the 
mucilaginous liquids, and act also as a 
fomentation; they should consist of a 
strong decoction of linseed or starch, or 
they may be composed of milk and oil, 
united by means of mucilage. In the ad- 
vanced and chronic stage of the disease, 
as acidity of the stomach chiefly prevails 
at that period, absorbents will be useful, 
as the mistura cretacea, aqua calcls, pul- 
vis cretx compositus, &c. combined with 
opiates; astnngments will also, at this 



period of the ditease, be proper^ as the 
idno, hzmatoxvlum, catechu, &c. and if 
the powers of the stomach be muck 
weakened, they may be combined with 
chalybeates. The tone of the bowels 
will be restored by administering quas- 
sia, bark, angustura, or cohimbo ; an in- 
fusion of gentian and cinnamon in port 
wine is recommended : it will always be 
advisable to join aromatics with bitters : 
a purgative of the calomel and rhubarb 
should be given from time to time in this 
form of the disease, and when it remains 
obstinate, we may always suspect visceral 
obstruction ; should this, upon examinar 
tion, be the case, mercury, either inter- 
nally, or by friction, should be employed, 
untO some sensible effect is produced in 
the mouth. The diet in the first 8Ug6 
should consist of milk, sago, panadui, 
salep, Indian arroW-root (maranta arundi- 
nacea), and rice, the quantity being re- 
gulated by the appetite ; the sweet an4 
subacid fruits may be allowed, and they 
are particularly serviceable when there 
is much bile in the primae viai. In the 
more advanced stages, the ripe fruits are 
condemned, but it does not, however, ap- 
pear, on sufficient grounds, that they 
should be so; together with thefarinacea, 
a small quantity of animal food may be 
allowed in the chronic state of the dis- 
ease, provided it does not disagree with 
the patient. The drink at the commence- 
ment should be either barley or rice wa- 
ter, boilinff water poured upon toasted 
bread, or burnt biscuit, whey, or the de- 
coction of hartshorn, and the like ; in the 
advanced stage of the disease, port wine 
or Madeira, or a moderate <juantity of 
spirits diluted with water, will be pro- 
per ; the patient should wear flannel next 
to the skin for some time after the dis- 
ease is gone off, and should take as much 
exercise as he can bear without fatigue, 
either on horse-back or in a carriage, 
carefully avoiding exposure to cold or 
moisture. The powder or extrskct of nux 
vomica is strongly recommended by Dr. 
Hufeiand, in doses of from six to ten 
grains of the powder, three times a day ; 
or one or two grains of the extract may 
be given every two or three hours ; three 
or four grains or more may be given in> 
clysters : children of one^ year old may 
take from one to two grains of the ex- 
tract in the twenty-four hours; it is ne- 
cessary to observe, that the medicine is 
sdirected to be administered in some mu- 
cilaginous mixture. It is of consequence 
to warn the young practitioner, m the 
most forcible manner, against employ, 
ing opiates at the beginning of this dis- 
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ease» unless a free evacuation of the' 
bowels has been procured by cathartics, 
and the excitement much diminished, as 
they generally aggravate the disease ; and 
it will always be pernicious to give them 
ivithout nauseating doses of emetics, 
while the ffriping pains remain ; the hyos- 
qyamus, ifafhodynes be deemed requisite, 
is preferable to opium, in consequence 
pf Its possessing a gently laxative quality. 

CLASS n. NEUROSES, 

This class of diseases is characterised 
by an injuiy of the sense and motion, 
with an idiopathic pyrexy, or some local 
idTectioiu It comprises the foUowipg orr 

Obbsk It Coma$fi* Stuvobs. 

Implying a diminution of voluntary mo^ 
tion, with sleep, qr insensibility, and iur 
eluding the following genera; 1, ApOr 
plexiji, apopleicy, which is either idiopa- 
thic or sympton^atic, and is describe4 
thus : almost »U voluntaiy motion dimi- 
Tiished, with sleep ipore or less profound ; 
the motion of the heart and (irteries ret 
inaining. 2. Paralysis, palsy, only some 
pf the voluntary motional diminished, fre- 
quently with sleep. These also are either 
idiopathic or symptomatic ; the specie^ 
urCi asthenic, paralytic, convulsive. 

Qf apoplexy, the symptoms are so well 
luiown, that they need not be repeated. 
pr. Baily remarks very justly, that 
♦* when the patient is not cut off at once, 
but livesi for some time after the attack, 
the hep^iplegia, which is almost constantly 
|in effect of this disease, is upon the 
opposite side of the bod^ from th^t of 
the brain in which the emision of blood 
has takeu place : this, the learned author 
observe^ would seem to shew, that the 
right side of the body derives its nervous 
influence from the left side of the brain, 
find the left side of the body, its nervous. 
In6uence from the right side of the brain.'* 
This disease is observed to make its at- 
tacks most frequently about the period 
pf the equinoxes. 

The predisposing causes are, a declen- 
sion from the meridian of life, a large 
head, a phort neck, the sanguine or phleg- 
matic temperament, obesity, an indo- 
lent life, or one too much devotedl to 
study, too long uleepingt high living, in- 
dulgence in spirituous liquors, the gout, 
find the suppression or cessation of the 
h2emorrhoidaI, or any other habitual 
)iaemorrhage or evacuation. Th^ exciting 



causes are, violent exercise, as dancing 
after too g^eat repletion of the stomach, 
a full and long continued inspiration, too 
strong exertions of the mind, every pas- 
sion which agitates the human frame, 
g^eat external heat, especially from a 
crowded room, intemperance, warm bath- 
ing, crudities in the primx viae, violent 
emetics, the spring season, rapid alterna- 
tions of heat and cold, too great indul- 
gence in smoaking tobacco, long stooping 
with the head downs tight ligatures about 
the neck,over distention of the blood-ves- 
self of the brain or its membranes, an ef- 
fusion or extravasation of blood ar serum 
into the substance of the hr$un or its ven- 
tricles, fractures of the scull or depres- 
sion of it, causing an effusion of blood 
upon the brain or its meninges, ;md tu- 
inors within the cranium- The proximate 
cause i^ supposed to be whatever inter- 
rupts the motion of the nervous power, 
from the brain to the muscles of voluntary 
motion. Difficulty pf swallowing, and the 
regurgiti^tion of the drinjc through the 
nostrils, great di^culty of breathing, and 
foaming at the mouth, are symptoms of 
the most imminent danger ; but the pi;og- 
nosis may be generally collected from 
the violence of the iittack, profoundness 
pf the sleep, stertorous breathing, and the 
degree of the affection pf the respiration, 
^d of the powers of sense and of motion : 
the first attack of this disease is not com- 
monly fatal, particularly if the patient be 
not cut off in the course of thefirst week ; 
it frequently terminates favourably either 
by diarrhoea, haemorrhage, return of the 
haemorrhoidal, or any other habitual dis- 
chai|^e, an4 sometimes by the appearance 
pf fever. 

Treatment* As thi(( disease arises in 
conse(;^uence of an effusion of blood or 
serum into the ventricles of the brain, or 
upon its meninges, blood-letting in a mo- 
derate degree may be of service, but co- 
pious bleedings must be injurious, by 
weakeningthe patient and preventingthe 
absorption of the effused fluid; the blood 
should be taken from the temporal artery, 
or the jugular vein, i^nd if that cannot 
conveniently be don^, it may be taken 
from the arm ; if one side be more af- 
fected than the other, the blood should be 
taken from the side least affected ; cup- 
ping the occiput is often serviceable, and 
it does not reduce the patient's strength 
so much as general blood-letting ; warm 
fomentations of the shaved head, continu- 
ed for a length of time, and frequently 
repeated, will be of service j an emetic 
is recQmmended to he administered^ but. 
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m our opinion^ it is at least a doubtful 
remedy, unless the patient is aifected 
with nausea, in consequence of repletion 
of the stomach ; acrid cathartics, as aloes, 
resin of jalap, calomel combined with the 
scammony, or with the extract of colo- 
cynth, &c. should be given by the mouth, 
if the power of swallowing remains; and 
clysters, composed of a solution of some 
of the above cathartics, and the oleum 
succini, should be injected; blisters 
should be applied to the head, spine, and 
extremities, or a large caustic should be 
applied to the neck, and mustard cata- 
plasms to the feet ; the patient should be 
kept cool, and as much in an erect pos- 
ture as he can bear without inconveni- 
ence; small electric shocks should be sent 
through the head ; errhines and acrid vo- 
latile medicines are recommended, but to 
us they appear at least doubtful reme- 
dies : if the disease appeat to be the con- 
sequence of the suppression of the hae- 
morrhoids, leeches should be applied to 
the hacmorrhoidal veins, fomentations 
must be employed, and the intestines 
must be stimulated by means of aloetic 
cathartics. The strength of the system 
will be restored by bark, bitters, and cha- 
lybeates. The return of this disease is to 
be prevented, by studiously avoiding all 
the remote causes which are in our power? 
a plethoric state of the blood-vessels of 
the brain must be obviated by a low diet, 
abstinence from fermented or spirituous 
liquors, moderate exercise, as riding on 
horse-back, if not affected with frequent 
fits of giddiness, or by walking ; costive- 
ness must be prevented by gentle cathar- 
tics ; and if the disease had arisen from 
the suppression of the hacmorrhoidal flux, 
aloetic purgatives will be most suitable ; 
an issue or seton should be made as near 
as possible to the head, or, as being less 
disagreeable, ^ thin slice of the fresh root 
of the daphne mezereum, steeped in vine- 
gar for twenty-four hours, may be applied 
daily, and if the inflammation should be 
very considerable, and the discharge pro- 
fuse, it may be left off for a few days, and 
the parts should be kept moistened with 
a solution of sugar of lead. 

In palsy many of the symptoms have a 
resemblance to thoseof apoplexy ; it will 
be distinguished from apoplexy, however, 
by the pulse, which, in this disease, is 
slow ana soft, and by the other symjStoms. 
If it arise from the causes producing 
apoplexy, it must necessarily be treated 
in the manner just recommended. When 
the apoplectic symptoms are removed, 
und hemiplegia or |)aralysis only remains. 



or when it arises from diminished energy 
of the nervous system, it will be proper 
tt> prescribe internal and external stimu- 
lants. Of the former class are, white mus- 
tard seeds, slightly bruised or swallowed 
whole, in the quantity of a large table- 
spoonful, three or four times a day, or 
horse-raddish scraped, a table-spoonhil of 
which may be swallowed without chew- 
ing, night and morning, or they may be 
combined and made into an infusion, by 
macerating two ounces of each in a quart 
of boiling water for foiur hours, and add- 
ing two ounces of the spirit of pimento 
to the strained liquor, of which two or 
three ounces may be given Ihree or four 
times a day ; the arnica montana is strong- 
ly recommended ; the volatile alkali is 
often of service, and sumach is deserving 
a trial ; from half a g^in to three or four 
grains or more of the dried leaves are 
directed to be given two or three times a 
day : of the latter class of stimulants are, 
blisters, friction of the parts affected with 
mustard, aether, volatile alkali, linimen- 
tum ammoniac fortius, or the oleum tere. 
binthinae, combined with the oleum sue. 
cini and tincture of cantharides ; sting- 
ing with nettles and electricity; both 
sparks and shocks will be of considerable 
service, particularly if employed early in 
the disease ; flannel must be worn next 
the skin ; warm sea-bathing, and friction 
with flannel or the flesM-brush, will be 
useful auxiliaries. If thf disease appear 
to have arisen in consequence of intem- 
perance, the liver will most probably be 
found to be more or less in a diseased 
state, which w^ill be known by referring 
to the diagnostic remarks in the article 
Dietetics, in which case, some of the 
preparations of mercury may be given 
with much advantage, employing after- 
wards bitters, bark, and chaly beates ; the 
diet should be light, nourishing; and sti- 
mulating. The bath waters are very ser- 
viceable, both by the mouth, and as a 
bath, particularly so if the disease have 
arisen from intemperance, or the colic a 
pictonum ; should there, however, be a 
constitutional determination to the head, 
we must strictly attend to the effects 
which the bath waters produce upon the 
system, as they may suddenly induce 
much mischief. 

Order II. Adynamia. Defective 
Powers. 

This title is inexplicit, as being equally 
applicable to a variety of other orders as 
well as to the present. The order is cha- 
racterised thus: a diminution of the 
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involuntary motions, whether vital or na- 
tural. 

The genera are : 1. Syncope, or faint- 
ing ; a diminution, or, for a short time, a 
total stoppage, of the motion of the heart. 
It is either idiopathic, or symptomatic. 
2. Dyspepsia, or indigestion ; anorexy, 
iiausea, vomiting, inflation, belching, ru- 
mination, heart-buro, pain in the stomach; 
these, or some of these symptoms at least 
concurring, for the most part, with a 
constipation of the belly, and without 
any other disease either of the stomach 
itself or of any other parts. 3. Hypocon- 
driasis, indigestion with langour, sadness 
and fear without any adequate causes, in 
a mekncholy temperament. 4. Chloro- 
sis, green sickness, or a desire of some- 
thing not used as food, a pale or disco- 
loured complexion, the veins not well 
filled, a soft tumour of the whole body, 
debility, palpitation, suppression of men- 
struation. 

It is obvious that the genera cf this or- 
der relate for the most part, either to 
those which belong naturally to the tribe 
of diseases of indigestion, and have al- 
ready been treated by us under the article 
BiBTKTics, or else are catenated with 
peculiar states of the female frame, and 
as such fall naturalt5' into the article 
MiDwirsBT, and will be noticed under 
that term. 

Orsek III. Spasm. Spasks. 

Irregular motions of the muscles or 
muscular fibres. This definition, how- 
ever, does not sufficiently distinguish 
this order from some of the species of 
syncope, which ranges under the last. It 
is a very numerous family, divided into 
two sections. 

A. In the animal functions : 1. Tetanus, 
a spastic cramp or rigidity of almost the 
whole bddy, varying according to the re- 
mote cause^ as it arises either from some- 
thing internal, from cold, or from a 
wound, or according to the part of the 
body affected, be the cause what it inay. 
2. Trismus, a spastic rigidity of the lower 
jaw ; two species, the firstseizinginfunts, 
the second seizing persons of all ages 
from a wound or cold. 3. Convulsio, con- 
vulsions, commonly so called, an irregu. 
lar chronic contraction of the muscles 
without sleep ; idiopathic, and symptoma- 
tic. 4. Chorea, St. Vitus's dance, attack- 
ing those who have not yet arrived at 
puberty, most commonly witliin the 
tenth and fourteenth year of age, with 
convulsive motions, for the most part in 
attempting the voluntary motion of the 



hands and anns, resembling the ^esticu- 
lations of mountebanks; in walking^, ap- 
pearing to drag rather than to lift one of 
the feet after Sie body. 5. Raphania, a 
spastic contraction of the joints, with a 
convulsive agitation, and most violent pe- 
riodical pain. 6. Epilepsia, epilepsy, a 
convulsion of the muscles with sleep, 
from various causes, and of various spe- 
cies; cerebral, sympathetic, occasional, as 
proceedin^from injuries ofthe head, pain, 
worms, poison ; from repulsion of the 
itch, or an allusion of any other acrid hu- 
mour, from crudities in the stomach, 
from passions of the mind, from on immo- 
derate haemorrhage, or from debility. T. 
Palpitatio, palpitation, a violent and irre- 
gular motion of the heart. 8. Asthma, a 
difficulty of breathing, returning by inter- 
vals, with a sense of strictness in the 
breast and a noisy respiration with hiss- 
ing. In the beginning of the paroxysm- 
no cough, or. the coughing difficult, but 
the cough freie towards the close, fre- 
quently with a copious spitting of mucusr 
three species, spontaneous, from erup- 
tive fevers, from plethora. 9. Dyspnoea, 
impeded respiration, a continual difficul- 
ty of breathing, without any sense of 
straitness, but rather of fulness and in- 
farction in the breast ; a frequent cou^h 
throughout the whole course of the dis- 
ease; eight Idiopathic species; three 
svmptomatic, accompanying diseases of 
the heart ; a swelling in the abdomen* 
producing various maladies. 10. Pertus- 
sis, hooping cough, a contagious disease ; 
convulsive strangulating cough, reiterat- 
ed with noisy inspiration ; frequent vo- 
miting. 11. Pyrosis, water-brash ; a burn- 
ing pain in the epigastrium, with plenty 
of aqueous humour, for the most piart in- 
sipid, but sometimes acrid, belched up. 
12. Colica, colic, pain of the belly, espe- 
cially twisting round the navel, vomiting, 
constipation. Numerous apecies, vary- 
ing according to the nature of the remote 
cause, and hence proceeding, a, from me- 
tallic poisons; by from acids taken in- 
wardly; c,from cold; J, from a contu- 
sion of the back ; e, from costive habit ; 
ff from retained meconium. 13. Cholera; 
Iliiac passion ; a vomiting of bilious mat- 
ter, and frequent excretion of it by st.ooI, 
apxiety, gripes, spasms in the calves of 
the legs. Two species, the one arising 
in a warm season without atty manifest 
cause ; the other from acrid matters tak- 
en inwardly. 14. Diarrhoea, looseness, 
frequent stools: the disease not infec- 
tious ; no primary pyrexy. The species 
are, crapulous, or iroro excess of«ating) 
bilious; mucous; cceHae* <iischarging a 
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chyle.Ilke secretion ; lienterlc, in which 
the aliments at-e discharg-ed with little or 
nochange; atrabiliary. Of these several 
have been already noticed in the article 
DiETif ics. 15. Diabetes, a chronical jjro- 
fasion of urine, for the most part preter- 
natural, and in immoderate quantity. 
Two species, D. mellitus, with urine of 
the smell, colour, and taste of honey ; D. 
insipidus, limpid, but not sweet urine. 
16. Hvsteria, hysterics, rumbling of the 
bowels, a sensation as of a globe turning 
itself in the belly, ascending to the' sto- 
mach and fauces, and then threatening 
suffocation i sleep ; convulsions ; a large 
flow of limpid unne ; the mind involunta- 
rily mutable and fickle. Ahnost aU the 
varieties of this disease proceed from ir- 
regularity in the female sexual organs, 
and will be found described under the ar- 
ticle MmwiFERT. 17. Hydrophobia, a 
dislike and horror at any kind of drink, 
as occasioning a convulsion of the pha- 
rynx, induced for the most part by the 
bite of a mad animal. „The species are, 
rabid hydrophobia, from the bite of a 
mad animal, the desire to bite being pro- 
pagated; and simple hydrophobia, with- 
out madness, or any desire of biting. 
This genus is equally misnamed, mispla- 
ed, and misdescribed. 

We can only offer a few observations 
upon such of this family of diseases as are • 
of most importance from their danger or 
frequency of appe|irance. 

Tetanus, trimuv, Locked-jaw. The 
two species denominated by these names 
are in reality the same disease, varying 
only in extent. Tetanus sometimes comes 
on suddenly ; more generally, however, a 
sense of stiffness, or slight twitch ings, 
are first perceived in the neck; these 
padually increasing, the motion of the 
headbecomes^iflficult and painful; as the 
rigidity of the neck becomes more con- 
siderable, a sense of uneasiness is felt 
about the root of the tongue, which, by 
degrees, produces a difficulty or inabili- 
ty of swallowing ; there is violent pain 
under the ensiform cartilage, which 
shoots to the back; when this pain arises, 
the muscles, particularly of the back part 
of the neck, are immediately affected 
with spasm, pulling the head strongly 
backwards, at the same time the muscles 
of the lower jaw become rigidly contract- 
ed, so that the teeth are firmly closed to- 
i^ether ; as the disease advances, the mus- 
cles of the whole spine are affected, and 
draw the body backwards, prodfucing 
opisthotonos ; at other times the muscles 
of the fore part of the body are affected, 
«nd emprosthotonwis the consequence ; 



and when the antagonist muscles of the 
whole body are so contracted, that the 
patient can bend himself in no direction, 
but remains as stiff as the trunk of a tree, 
the disease is called tetanus, which is, 
however, not so common a form of it, as 
the one we are now giving a description 
of; the abdominal muscles become vio- 
lently affected with spasm, so that the 
belly is strongly retracted ; at length the 
whole of the muscles of the head, trunk, 
and extremities, become strongly affect- 
ed, and the body is rigpidly* extended, as 
above described; the tongue is often par- 
tially attacked with spasm, and is often 
thrust out violently between the teeth ; 
at the height of the disease, every organ 
of voluntary motion suffers, in a greater 
or less degree, and in narticular the mus- 
cles of the face; the forehead is drawn 
up into furrows, the eyes are hollow, dis- 
torted, rigid, and immovable, the nose is 
drawn upwards, and the cheeks are drawn 
backwards towards the ears, so that the 
whole countenance expresses a most 
ghastly appiearance, and m this state vio- 
lent convulsions supervene, and put an 
end to life. The spasms are attended with 
violent pain, and generally last for a mi- 
nute or two, and as the disease advances, 
they are often renewed ever^ quarter of 
an hour, and sometimes termmate in ge- 
neral convulsions ; there is seldom any fe- 
ver ; but when the spasms are violent, the 
pulse is contracted, hurried, and irregu- 
lar, and the respiration is alike affected, 
ami there is sometimes an interruption 
of the breathing and convulsive hiccup ; 
in the remissions, the pulse and respira- 
tion are natural, the heat of the body is 
commonly not increased, the face is ge- 
nerally pale, with a cold sweat upon it ; 
the extremities are generally cold, and 
there is frequently a cold sweat over the 
whole body ; sometimes, however, when 
the spasms are very frequent and violent, 
the pulse becomes full and frequent, the 
face is flushed, and a warm sweat is dif- 
fused over the whole body : it is a very re- 
markable circumstance, that neither the 
mental nor natural functions are consider- 
ably affected, there is seldom delirium, or 
confusion of thought, the appetite re- 
mains good, the urine is sometimes sup- 
pressed, or is voided with difficulty and 
pain, and there is costiveness. It is re- 
marked by Dr. Blane, that the convulsive 
twitchings are sometimes even accompa- 
nied with pleasure. 

This disease often proves fatal before 
the fourth day ; after that period there is 
generally less danger; but, although 
there may be some abatement of its vio- 
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IcRcei it is apt to fclurn witli renovated 
force, a favourable termination of it is 
sometime,^ attended with a sensation of 
Rtupor, or formicatio, and a sense of itch- 
in|>::more frequently, however, it goes 
oif, without anv evident crisis ; the dan- 
ger will, therefore, be determined by tlie 
violence of the attack, and frequent re- 
currence of the spasms and general eon- 
▼ulsions. 

The removal of this disease must be at- 
tempted by administering opium in mode- 
rate but frequent doses, and where the 
deglutition is performed with any diffi- 
culty, it should be thrown in by clyster ; 
wine is a most valuable auxiliary, but it 
should be taken in large quantities, and it 
will be more serviceable when given in 
combination with opium ; bark is recom- 
mended, but it does not appear to have 
answered the sanguine expectations that 
were to be wished for; mercury is often 
of service, provided it is pushed so far as 
to affect the mouth ; ihe warm bath, or a 
bath composed of milk or oil, has been 
recommended, and has sometimes suc- 
ceeded; when employed in combination 
• with opium, the heat of the bath is order- 
ed to be lowered or raised, so as to afford 
the sensation of gentle and comfortable 
warmth; the most powerful remedy, how- 
ever, appears to be immersion in the cold 
bath,in the paroxysm Qfconvulsion,taking 
care to have some warm blankets in rea- 
diness, and immediately after the patient 
is taken out of the bath, he should be well 
rubbed with warm flannels, and put to 
bed ; opiate frictions are particularly re- 
commended, as the medicine can in this 
way be introduced into the sptem more 
readily, and without increasing the fre- 
quency of the spasms, which frequently 
occur during the efforts of deglutition; 
the combination of opium with aether is 
also of great service ; the diet should 
consist of milk and broths,^ and if the; 
nourishment cannot be received by the 
mouth, it should be thrown up by clyster. 
If the disease have arisen in consequence 
of the partial division of a nerve, it should 
be cut through ; and if from a wound, it 
should be dilated, and filled with stimula- 
ting applications, as lint, moistened with 
the oleum terebinthinx ; and we must 
avoid exposure of the part to a current of 
cold air : the pain under the ensiform car- 
tilage, and the spasms in general, will 
most commonly be relieved by applying 
cloths dipped in aether, and by gentle and 
imiform pressure on the parts suffering 
from spasm, by means of bandages, on 
which the aether should be poured occa- 
sionally, guarding, however, against the 



cold produ(fed by the too speedy evapor ft- 
tion of the aether. The trismus of infants is 
a disease most frequent in warm climates; 
it generally attacks infants, within the 
first fortnight after birth, more generall}', 
however, before they are nine days old : 
as it, in 6ur opinion, very frequently 
proceeds from a retention of the meco- 
nium in the primae vise, it will be highly 
proper, in the first instance, to exhibit 
gentle laxatives^ afterwards wine and an-< 
tispastnodics, and if we do not succeed by 
thes^ means, it will be advisable to try 
the cold* bath, and the remedies above 
recommended. 

EpilepBy may be distinguished ifrom 
other species of convulsions by the sopor, 
and by the abolition of the sensation of 
external impressions ; from apoplexy, by 
the increased action of the muscles; from 
hysteria, by the absence of the globus 
hystericus, and by its not being attended 
with the fear of death. The symptomatic 
epilepsy is more easily cured than the 
idiopathic ; the later in life epileptic fits 
are experienced,the more dangerous they 
may, in general, be esteemed, as the 
cause may be supposed to have been ac- 
quired by the patient's habits of life, or 
by the decay of some internal part: he- 
reditary epilepsy is scarcely ever cured ; 
the longer the continuance of the com^ 
plaint has been, and the more violent 
and frequent the convulsions are,the more 
dangerous is the disease, particularly if 
the vital functions b9 much affected ; 
sometimes, although not very frequently, 
a single violent paroxysm cuts off the pa- 
tient : epilepsy sometimes goes off at the 
age of puberty, or on the appearance of 
the menses; an intermittent fever, or 
a cutaneous ertiption, often removes the 
disease. - 

Treatment. Blood*letting will some- 
times be of service in the paroxysm, if 
the disease has not been of long continu- 
ance, and the patient is in a plethoric 
state ; in general, however, it is more 
advisable not to take away blood, but to 
trust to less debilitating remedies ; imme- 
diately after the patient is attacked with a 
fit,we must endeavour, as faPaspossible,to 
prevent his receiving any injury from the 
violent agitation of his body ; he ought, 
therefore, to be put into a bed, with his 
head raised, and to have any pressure, 
occasioned by ligatures about his neck, 
instantly removed ; stimulants should be 
applied to the nostrils^ as errhines, or vo- 
latdes, as the spiritus ammoniac composi- 
tus, the spiritus wmmonix succinatus, &c. 
and the spine should be rubbed with the 
%ther, or with the linimentiim ammoniac 
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fortius, or c^l^f turpentine ; and they will 
be more servibeable, if combined with 
stimulants, as the oil of amber, or the 
tincture of canthiii'ides; it will he proper 
to administer opiates, ahd other anti- 
spasmodics, by clyster, particularly musk, 
and valeHan. In the intermissions we are 
to attempt the radical cure of the disease; 
when the disease is symptomatic of some 
primary afiectidn, w« must, by a particu- 
lar attention to the attending symptoms, 
endeavour to discover the nature of that 
afi^ction ; and if we succeed in l*emoTirig 
the primary affection, by the plroper 
means adapted to its cauSe, the epileptic 
attacks will cease of course; the aura 
epileptica has been reihoved by a tig^t 
bandage b^ing thade round the limb, just 
abote the part from which that sensation 
appears to proceed; we mu^t direct the 
patient to carefully avoid the occasional 
causes which are within hid reach, and 
the predisposition ihust be corrected, as 
far as lies in our pbwer: When the dis- 
ease is idiopathic^ aiid appears to depend 
upon a plethoric state of the system, that 
inust be removed or prevented by mo- 
derate exercise, an abstemious diet, and 
issues, or setons ; if the disease appear to 
arise from any suppressed discharge, in 
particular the haSmorrhois, leeches should 
be applied to the ha^mOrrhoidal vessels, 
fomentations should be empW^ed, and we 
should^' atth6 same time, administer aloe- 
tic cathtitics ; after the plethoric state of 
the syatem is removed, the curfc of the 
disease will be effected by antispasmodicsf 
when the disease seems to arise in conse- 
<}uence of a debilitated state of t^e sys- 
tem, it must be strengthened by cold 
bathing, exercise, change of air, a nou- 
rishing diet, tonics, and antispasmodics ; 
the most suitable tonics ar^, bark, o±ide 
of arsenic, ammoniate of copper, sulphate 
of copper, oxide of zinc and chalyb^ateD : 
the antispasmodics in most general use 
arcj oil ofcajeput (melaleuca leucaden- 
dron), aether, musk, digitadisi stramonium^ 
t!)elladontla or hproscyamus, lunar caustic, 
and opium, which last is most assuredly 
the best and most efficacious antispasmo- 
dic; it should be administered indOse^, 
proportioned to tht age and poiistitution 
of the patient; a short time before the 
etpected return of the parostysm, the 
opium must be repeated at proper inter-, 
vals, and it will be necessary to increase 
the dose in a gradual manner, in propor- 
tion to the violence or frequent recur- 
rence of the fits : whatever antispasmodic 
is employed, it will be indispensably re- 
quisite never to allow its cffcets to cease 



on the system, and to conUnueits use for 
months, or even a year or two, after the 
violence of the disease is overcome, and 
the fits have ceased, in order to establish 
a new habit in the system ; and it should, 
on no account, be left off all at once, but 
the dose should be gradually diminished, 
as the fits are very apt to return, on the 
discontinuance of the. medicine, with in- 
Creased violence and danger : it will not 
be improper to remark, that antispasmo- 
dics are employed with most advantage, a 
short time previous to the expected re- 
currence of the paroxysm, and when the 
fits recur during sleep, a full dose of art 
opiate^ should be' given at bed-time ; the 
application (^ a cataplasm, formed ehiefiy 
of tobacco, to the strobiculus cordisi 
about half an hour before the eipected 
return of the paroxysm, has sometimes 
prevented it, and this practice, repeated 
several successive days, at the expected 
periods, has destroyed the diseased cate- 
tiation, and effected a permanent cure : 
if the disea&'e appears to iirise from sym- 
pathy, some instrumentof terror should 
be kept in readiness, as tlie actual caute- 
ry, or something that will inspire horror, 
Which will ^ery frequently prevent the 
fits: should derangement of the primsc 
viic, worms,' dentition, or any other ob- 
vious elciting cause, be the means of 
occasioning the disease^ it mui9t be re- 
moved by laxatives, and other remedies 
ifdapted to its causes, and as the disease 
so frequently, in part, arises from the first 
mentioned cause, occasional emeticd and 
gentle cathartics will be j)roperi in order 
to obviate any accumulation of irritating 
matter in the stomach i£nd intestines: when 
the disease ptbves obstinate, especially in 
those who are advanced in life* or have 
teen intemperate in the use of ferment- 
ed, spirituous, or distilled liquors, we have 
every reason to suspect some derange- 
ment in the hepatic system ; in which 
case it will be requisite to employ the hy- 
drarg^rus, to a greater or less extent, in 
proportion to itd effects on the disease ; 
and it will, if the patient ii not in a very 
debilitated state, sometimes be of essen- 
tial servicfe to push mercury so far ad to 
affect the mouth. A total change of ha- 
bit and climate may also frequently be 
prescribed with gp*eat benefit. 

Aithrtia. The paroxysms of this disease 
very frequently commence durin^g or af- 
ter the first sleepj with a sense of tight- 
ness and stricture across the chest, and a 
feelftig of uneasy oppression in the 
lungs, impeding respiration ; there is' 
either no oough present, or it is not at- 
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tended with any expectoration ; the pa- 
• tient, if in a horizontal situation, is im- 
mediately under the necessity of getting 
into an erect posture, and of flying for 
relief to the open window ; the difBculty 
of breathing for a time increases, and 
both inspiration and expiration are at- 
tended with a wheezing noise, the voice 
is weak, and the exertion of talking is 
more or less paipful : after these symp- 
toms have continued for some hours, a 
profuse sweat sometimes breaks out, the 
Dreatbmg becomes less laborious, and the 
c^ugh, which, at the commencement, 
was not present, or was without any ex- 
,pectoration, now becomes more free, 
and a more or less copious secretion of 
mucus takes place* and the other symp- 
toms abate, but there is a greater or lesb 
4egree of tightness across the chest, and 
of difficulty of breathing, throughout the 
•course of the day; towards evening, or 
about midnight, JFor several successive 
nights, the symptoms suffer an exacerba- 
tion, and 41 remission takes place towards 
morning; and after some days, on the 
expectoration becoming and continuing 
more copious, the paroxysms for a time 
oease altogether: the pulse is, for the 
most part, quick, weak, and small ; and 
the urine, which, at the commencement 
of the paroxysm, was pale, on its remis- 
sion becomes high-coloured, and oflen 
'deposits a sediment ; the face is some- 
times, during the paroxysm, somewhat 
flushed and turgid, more commonly, how- 
ever, it is. pale and shrunk : asthma is very 
frequently an hereditary disease, it does 
not veiy commonly appear before the 
time of puberty, and chiefly affects the 
male sex ; it is most liable to return in 
hot weather ; this, however, is not always 
the case : the paroxysm is oft eh preced- 
ed by lassitude, torpor, drowsiness, ^ 
sense of weijp^ht or pain of the head, and 
symptoms ofdyspepsia. 

Treatmeta. In the paroxysm, if the 

Eatient be young, and of a plethoric 
abit, blood-letting will be often of ser- 
vice, especially if employ ed in the early 
periods of the disease, but if it have been 
of long continuance, it is generally hurt- 
ful, but cupping between the shoulders 
is often of considerable service ; gentle 
laxatives and clysters should be employ- 
ed, at proper intervals^ so as to keep the 
bowels regular; gentle emetics should 
on no account be dispensed with, and 
where a paroxysm is expected to occur 
in the course of the night, an emetir ex- 
hibited in the evening will generally pre- 
vent it: antispasmodics ah^d be admi- 



nistered, in opium, asafoBtida, aether, &c. ) 
it will be necessary to assist and promote 
the expectoration by means of some of 
the following remedies, either alone, or 
perhaps a more preferable manner will 
be in combination, as milk of « ammoniac 
or of asafoetida, the decoction of seneka, 
or a solution of spermaceti, with nauseat- 
ing doses of tartar emetic, or with some 
of the preparation^ of squills: the car- 
bonate of ammonia, and myrrh, are also 
medicines of considerable efficacy ; but 
squills are, by far, the most valuable ex- 
pectorant of any in the whole materia 
medica; a blister should be applied to 
the chest, the vapour of warm water 
should be inhaled, and its effecU will be 
increased, if the water is impregnated 
with aether; warm pediluvia, orthe warm 
bath should be ordered ; the respiration 
of an atmosphere, mixed with hydrogen 
gas, or any other innocuous air, which 
might dilute the oxygenous gas, would 
be useful in spasmadic asthma, by de- 
creasing the sensibility of the system, and 
preventing the recurrence of the pa- 
roxysms; the respiration of an atmos- 
phere with an increased proportion ot 
oxygen is recommended, in what is cwl- 
ed Uie humoral asthma : in the intermis- 
sions, the remote causes should, as f>r 
as lies in our power, be carefully avoid- 
ed; the use of fermented liquors, and 
particularly of distilled spirits, must be 
strictly inhibited ; the diet should be 
Kght, of easy digestion, not flatulent, and 
the food should be Uken in moderate 
quantities, taking care not to oppress 
the stomach ; but when the disease has 
been of long continuance, a more ru" 
diet may be allowed; riding on horse- 
back, or in a carriage, and more particu- 
larly a sea voyage, should, if conveniens 
be advised, or the patient should change 
the air, and try different situations, un- 
til, either bv accident or by perseverance, 
he finds out a situation to hve m, »" 
which the disease is rendered less dis- 
tressing, or is entirely rc^?^f°i ;JJ 
peated blisters should be apP^l*^.*°i' 
the chest, or an issue be made in wc 
neighbourhood; smoking tobacco isusc^ 
ful; and garlic or onions, by way 
sauce, may also be found sef ^f , L 
Bark, chalybeates, and aloes sbouwoc 
had recourse to towards the close oi 
paroxysm. -^ 

CoHc conmiences with 'sn ^^^J^^ 
over the abdomen, the navel is twi ^^ 
towards the spine, and the J^^^r^^. 
the abdomen are spasmodically, coiur-^^ 
ed into separate portionsi gi^*"^ 
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appearance of a. bag full of round balls ; 
there is vomiting of a bilious matter, ob- 
stinate costiveness, and generally cold- 
ness of the extremities; the urine* is 
%h coloured, is voided in small quanti- 
ty, and with some deg^e of difficulty 
and pain ; the disease is seldom attended 
with pyrexia in the first instanc^. Some- 
times, however, an inflammation of that 
part of the intestine, where the disease 
IS situated, supervenes, and aggravates 
the disease : when the peristaltic motion 
of the whole intestinal canal is inverted, 
the disease is called ileus, which is only 
to be regarded as a more violent degree 
of colic; it is, however, more apt to ter- 
minate in enteritis, or gangrene. 

The removal of tbis disease will gene- 
rally be effected by blood-letting, in the 
repetition of which we must be guided by 
the state of the pulse, violence of the at-* 
tack, and strength of the patient; in all 
violent attacks of colic, if the patient be 
in tolerable vigour, it will not only be 
advisable, but prudent, to talce away a 
moderate (Quantity of blood (except the 
disease arise in consequence of lead be- 
ing received into the system), more par- 
ticularly so if the pulse is full or hard, and 
there are any ^mptoms denoting a ten- 
dency to enteritis ; it will, at the same 
time, be the means of relaxing the 
spasm, and prociHNng stools: the warm 
bath should oe ordered, or the abdomen 
should be foihented, and strong peppers 
and spirits may be added to the fomenta- 
tions; friction of the abdomen with warm 
oil, or bags filled with hot sand, or blad- 
ders filled with hot water, may be em- 
ployed also with great advantage ; blis- 
ters or rubefacients, together with warm 
pediluvia, will be requisite; antispas- 
modics should be administered internal- 
ly, and where the disease has not been 
preceded by long costiveness, opium will 
he the most efficacious remedy, espe- 
ciaUy if vomiting prevents the exhibition 
of cathartics : where, however, the dis- 
ease has been preceded by costiveness, 
the hyoscyamus will be found to be a 
more suitable remedy, as along with its 
narcotic it also possesses a gentle cathartic 
ouality: cathartics must be ordered, and 
they will be more efficacious when g^ven 
in combination ; calomel, above all, ought 
never to be given alone ; its operation is 
always rendered more certain and easy 
by combining it with other cathartics, 
and the addition of a few drops of some 
essential oil will, in a great measure, ob- 
viate their griping effects ; laxative clys- 
ters must be ordered ; at first they should 
be mild, and toleiiLbly lai«e; the tMu 



tion of a portion of oil, or of a solution of 
Epsom salts, will be an useful auxiliary ; 
and if we do not succeed in procuring 
the evacuation of the intestines by the 
above means, we must have recourse to 
the injection of the smoke of tobacco ; 
or a more certain and efficacious remedy 
is, a decotion of tobacco, in the proper-- 
tion of half a drachm to four ounces of 
water, to be thrown up as an enemt. 
If all the above means prove of no avail, 
we must have recourse to mechanical 
dilatation, as, by administering one or 
two ounces of the hydrargyrus every 
hour or two ; or a large quantity of warm 
water should be injected by means of a 
large syringe: when every purgative, 
and even all other means that are in most 
common use, have failed, the action of 
the intestines has sometimes been effec- 
tually excited by throwing cold water on 
the lower extremities. - 

The Colica Pictonum tel Safuminay or 
Colic from Lead, differs from the species 
above described, in not coming on in so 
sudden and violent a manner, and also in 
its cause, that of lead taken into the body, 
under various circumstances, as by expo- 
sure to the action of it, or by drinking c^- 
der, or other liquors impregnated with it; 
the disease generally commences with 
slight uneasiness in the bowels, or with a 
sense of weight, or of an aching, rather 
than an acutepain, about the naval, which 
is increased after eating; the pain remits, 
and is sometimes relieved by pressure 
upon the abdomen: this, however, is 
frequently not the case. AAer a time the 
pain increases, becomes permanent, and 
intolerably excruciating ; there is retrac- 
tion of the umbilicus, the in1:eguments of 
the abdomen, and the intestines are vio-. 
lently contracted, and drawn towards the 
spine, and the spasms are often so obsti- 
nate, that it is with thepeatest difficulty 
a clyster can be thrown into the rectum ; 
the pulse is bard and tense, there is ob- 
stinate costiveness, and often strangury; 
after several attacks paralysis comes on, 
chiefly of the upper extremities, although 
there are numerous cases recorded, in 
which the lower are affected also, and 
sometimes it terminates in swellings of 
the joints, and loss of sight ; sometimes, 
but more rarelv, the disease is succeeded 
by paralysis after tlie first attack ; the 
patients cannot rest in bed for the vio- 
lence of the disease, and they find relief 
in walking about, if they have sufltcient 
strength : those who have once laboured 
under this disease are very liable to re» 
lapse, in which case the disease comea 
on in a more violent manner than before*. 
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and the recovery is then more aloir, and 
less complete. In the removal of this 
.violent disease, we must, in the first 
place, restore the intestines to their na- 
tural irritability, by the exhibition of a 
large dose of opium ; we sliould then ad- 
minister some cathartic medicine at pro- 
per intervals, as the sulphate of ma||^nesia 
or soda, or the phosphate of soda, dissolvr 
ed in broth, or some aromatic fluid, cas- 
tor or almoi}d maybe given, combined 
-with tincture pf senna; and if the stomach 
be in a very irritable state, the medicine^ 
must be ei^hibited in the form of pills, 
for which purpose the cslomel, joined 
with extrapt of jalap op colocynth, and a 
few drops of son)e essential oil, will be 
the most suitable ; laxative clysters will 
be necessary, to which may be added 
some cathartic salt, or oil ; the pain of 
the abdomen will be relieved by rubbing 
}t with tepid oil, or by applying spiced 
fomentations, or by the warm bath, or by 
t>ags of hot sand, and similar antispasmo- 
dic^ ; the application of a large blister to 
the abdomen is, however, a much more 
pfiicaoious remedy. When we have re- 
lieved the urgent symptoms, the disease 
^ill, on its first attack^, be effectually re- 
Ipoved by employing mercury internally 
^nd e?:ternally. Mercury must be push- 
fsd so far, as to occasion some affection of 
the mouth as soon as possible, aii4 the 
^y^tem must be kept under the influence 
qf mercury, in ^ greater or less degree, 
according to the violence of the disease, 
fqr twq or three week^ after every symp- 
tom of the disease has disappeared* as it 
IS very apt to return, and with increased 
force. As a disposition to postiveness 
pften remains, it should be obviated by 
fo^e of the abqve cathartics. It some- 
timps happens that the pain in the bowels 
shifts euddenlj', and attacks the head, 
paMsing extrciVie misery : in this case no^ 
thing affords so mucli relief as blisters ap- 
plied to the back, behind the e^rs, an4 
iqthe temples, sjuccessiyely, according to 
the urgency or continuance of the pain : 
ppiates may be administered at the same 
time \*ith advantage. The paralytic af- 
fectipns* which are the consequence of 
this disease, and the ileus, will be remov- 
fed by the internal at>d external employ-^ 
IQent of Bath watery. 

In diabete^^ the most prominent symp^ 
toms, j^cording to Or. RoUo, are vora* 
piqiisnesc; and keenness of appetite, or a 
fre<|uent; craving for food, without the 
^el of entire satiation ; a parched mouth, 
grith constant spitting of a thiok viscid 
phlegm, of s^ mawkish, sweetish, or bit- 
tpfisji taste? intense tlwst; 4^ whitish 



tongue, with red bright sides : red and 
swelli^d gums, with the teeth feeling as 
on edge from acids, and loose in their 
sockets; a l^ead-ach ; a dry hot skin, with 
pushing of the face ; a pulse most gene- ^ 
rally about eighty -four or six ; an increase 
of clear urine of a light straw colour, 
having a sweetish taste, resembling sugar, 
or rather honey and water : an uneasi- 
ness of the stomach and Sidneys ; a wast-r 
ing of the flesh, a weariness and disincli- 
nation to motion qr exertion, with the 
feeling of weakness; gn excoriation, with 
soreness of the glans penis, and prepuce, 
which is sometimes swelled^ and there is 
no desire of venery : in females there is 
a peculiar uneasiness about the meatus 
urinarius. 

The predisposing caii«M of this disease 
are at present obscure* but the disease 
t^^s been found to occur ip those who 
have indulged in fruits, sweetmeats, pic- 
kles, high-seasoned food, warm, stimulatT 
ing condiments, wine and fermented li- 
quors, or indulgence even in farinaceous 
foods, with large quantities of small beer, 
accompanied by great bodily exercise, 
with or without active mental ycmploy-r 
ment ; moisture, grief, vexation or s^ta- 
tion of mind ; sudden variaUons of tem- 
perature may also be regarded as predis- 
posing or exciting causes. The proxi, 
mi^te cause is supposed to be a morbid, 
ly increased action of the stomachy with 
consequent secretion, and vitiation of the 
gastric fluid, marked by an eagerness of 
appetite and acidity ; tlie direct effects 
of which ;are the formation or evolution 
of saccharine matter, with a certain dct 

free of assimilation, preventing the 
ealtiiy combinations, and exciting the 
immediate separation of the impeifectly 
formed chyle by the kidv^eys. Dr. Bailli^ 
thinks it probable, that diabetes depends, 
in a considerable degree, upon a de- 
ranged action of the secretory structure 
of the kidneys, by which the blood there 
is disposed tp new combinations ; the eft 
fept of these combinations is the produc- 
tion of a saccharine matter: he further 
thinks it probable, at the same time, that 
the chyle may be so im perfectly formed, 
4S to make the blood be more readily 
changed ii|to a saccharine substance, by 
the action of the kidneys; an opinion 
veil worth mimite inquiry, 

The aire of this disease consists in con< 
finement,ai> entire abstinence from every 
species of vegetable matter, a diet solely 
of animal food, and that in as small quan^ 
titles as the stpmaplli will be satisfied with; 
emetics, hepped ammonia, and narco^ 
tica^ wiU bem^$«a^, aod the^ahocdd b« 
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•sifisted by the daily use of alkulies and 
lime water; the hepatised ammonia 
should at first be ezhioited in doses of 
five or sax drops, tliree or four timfis a 
day, the dose is to be gradually increas- 
ed, so as to produce some degree of 
nausea, or alight giddiness ; it should not 
he mixed up in draughts, or in any other 
form, as it is readily decomposed, but it 
should be dropped from the phial at the 
time of using it, into a proper vehicle, and 
taken inamediately -, distilled water is the 
best vehicle ; an opiate should be admi- 
nistered at bed-time, with from twenty to 
thirty dropa of this antimoniftl wine ; this 
plan is to be pursued until the morbid 
condition of the stomach is removed, the 
mari^ of which are ^ scarcity and high- 
ly coloured state pf the urine, with turbid^ 
ness, furnishing, on evaporation^ an of- 
fensively smelHiig and saltish-tasted resi- 
duum, without tenacity, accompanied 
with a want of appetite, and loathing of 
food : at this time the tongue and gums 
will be found to have lost their florid red 
colour, and to have become pidlid. When 
this state occui*s, exercise must be enjoin- 
ed, and a gradual return to the use of 
bread is to be allowed, and vegetables, 
such as brocoli, spinach, peas, cauliflow- 
er, cabbage, lettuce, and parsnip, in mo* 
derate quantity ; these last have been ob- 
served to have been eaten with impunity. 
The diink s))ould consist of such liquors 
as afford the least saccharine matter, as 
weak brandy or rum and water, with the 
occasional use of bitters. Costiveness 
must be obviated by gentle laxatives, as 
flowers of sulphur, oil pf castor, or aloe- 
tics combined with soap. The exciting 
and keeping up a degree of nausea, with 
proper doses of tartar emetic, is recom- 
mended if) the early stages of the disease; 
the camphor and other narcotics, besides 
opium* are deserving of a trial « alum 
whey* which is made by boiling a drachm 
(^ the alum in a pint of milk, is said to 
considerably reduce the quantity of urine; 
nut-galls and lime-water have been em» 
ployed with success. 

OsdebIV. Vesania* IirrELiEcxcAL De* 
BAxesKEirrs. 

Disorders of the judgment without 
pyrexy or comaf The fmlowing are the 
^nera. t. Amentia; an imbecility of 
judgment, by which people either do not 
perceive, or do not remember* the rela* 
tiona of things : the species are three j 
connate, from old sge« from evident ex- 
ternal causes. 2. Melaneholisi a partial 
madness* without dfspepvy or indiges- 
tion i varying aceoxdiog to the different 



subjects coBceniing which the person 
raves I and hence admitting an almost 
infinitemultiplicity of varieties. 3. Mania, 
universal madness ; idiopathic and symp- 
tomatic ; under the former section, men- 
tal and corporeal, or arising from some 
evident disease of the body : under the 
latter, proceeding from poisons, from 
passJon,from febrile affection; and hence 
rather referable to the corporeal species, 
4> Oneirodynia, a violent and trouble- 
some imagination in time of sleep. Two 
species; O. activa, sfminambulism, or 
sleep»walking : and O. gravans, night- 
msre. 

To Mania^ with which Melancholia is 
so nearly allied, we shall devote an ob- 
servation or two. 

Mania often arises from intense study^ 
violent emotions of the mind, unrestrain- 
ed passions, long e^Epoaure to the scorch- 
ing ray3 of the sun, overstraining the fa- 
culties of the mind* intemperance, orga- 
nic affections of the cramum, and heredi- 
tary deposition, sanguine temperament, 
long continued mebncholy, suppressed 
evacuations, repelled eruptions, and reli- 
l^ious enthusiasm. The proximate cause 
18 supposed to consist in an increased ex« 
citement of the brain. It is distinguished 
from phrenitis by the absence of the py* 
rexy and head-aeh, and from delirium by 
the states of the pulse, by the patient not 
knowing the phtce where he is* nor the 
persons of his friends or attendants, and 
from not being conscious of external ob« 

1'ects, except when roused, and even then 
le soon relapses into a state of inatten<r 
tion } whereas, in mania, he is frequently 
sensible* and is continually planning the 
means of preventing or revenging 
supposed injuries, and frequently the 
resentment is directed against his dear- 
est friends. 

Trecammu According to Dr. Darwin, 
the circumstances which render confine- 
ment necessary are, the lunatic being lia- 
ble to injure others, or himself, or not 
being able to take care of his own affairs; 
and if none of these circumstances exist, 
there should be noLConfinement : for he 
remarks, though the mistaken idea con- 
tinues to exist, yet if no actions be pro- 
duced in consequence, the patient cannot 
be called insane, but only delirious : ^nd 
he adds, that if every one who possesses 
mistaken ideas, or who puts false esti- 
mates on thing^ were liable to confine- 
ment, he does not know who of his read- 
ers might not tremble at the sight of a 
mad^bouse. It will, however, in the first 
instance* always be proper to ^in a com- 
plete ascendency over the patient, either 
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by gentle or coercire measures ; his an- 
ger and violent passions must be restrain- 
ed by the straight waistcoat ; he should 
be kept in silenee and darkness, and aa 
much as possible in an erect posture : 
none of his intimate acquaintance or 
friends should be allowed to visit him. 
At the commencement of this disease, 
blood-letting may be employed with ad- 
vantage i the blood should be taken from 
a large orifice, in such quantity as to in- 
duce some tendency to deliquium animi : 
when the temporal artery or jugular 
vein, can be conveniently opened, it 
should be preferred. If the disease have 
been of considerable duration, bleeding 
will not be advisable; a solution of the 
gum ammoniacum with Glauber's salts 
should be g^ven daily, so as to keep the 
bowels pretty laxative; the head should 
be shaved, and cloths moistened with the 
coldest water, pounded ice, or water arti- 
ficially rendered so, should be gently 
wrung, and applied constantly to the 
head ; they should be renewed as soon as 
they acquire any heat, until a sense f»f 
cold and chilliness be induced, when they 
are to be left off, and had recourse to 
again when necessary, or the alFusion of 
cold water upon the head may be substi- 
tuted ; it should be poured from a consi- 
derable height : it is recommended to put 
the patient into the warm bath up to his 
sbouidprs, and then to pour cold water 
upon the head, previously shaved t vo- 
mits, consisting of from five to ten gnuns 
of tartar emetic, are recommended to be 
given every three or four days, for two 
or three weeks ; opium and camphor have 
been employed in la];ge doses, and fre- 
quently with advanage ; the digitalis has 
been found particularly serviceable; it 
should be exhibited in gradually repeated 
doses, and continued until a degree of 
sickness is induced, or till the frequency 
of the pulse suffers a considerable dimi- 
nution ; it must then be left off, and again 
renewed when its effects on the constitu- 
tion begin to wear oflT; the gratiola has 
been recommended in doses often g^ins, 
two or three times a day; hard labour, 
and long continued journeys have, in 
some instances, effected a cure ; it is pro- 
per to remark, that the pulse in mania is 
sometimes full and strong ; when this oc- 
curs* evacuations and diluents will be ne- 
cessary ; at other times, the pulse is quick 
and weak ; in this case, a iA>re nourishing 
diet, bark, chalybeates, and. small doses 
of opium, win be proper ; in general, the 
patient should be allowed only a low and 
spare diet ; blistering has not been found 
ofservicep except at the commenceBicnt 



of the disease ; the affuuon of warm wr- 
ter on the surface of the body, that is, 
water of the temperature of the blood 
and upwards, is often employed with 
soothing effects. The cold bath is strong- 
ly recommended in the height of the pa- 
roxysm, except the digsetion is much im- 
paired, or the vigour of the circulation is 
much debilitated : the patient should be 
thrown in headlong, and as he comes out 
he should be thrown in again, until he be- 
comes calm and rationid, or very much 
debilitated. Though in mania the tem- 
perature of the body is little, or not at all, 
increased, maniacs retain the actual heat 
with great tenacitv ; and under the above 
restrictions the cold bath may often be 
applied with advantage, and always vnth 
satetv. After the disease is removed^ it 
will be proper to administer bark, chaly- 
beates, the oxide or sulphate of zinc, and 
the sulphuric acid. 

CLASS III. CACHEXIiE. 

JIEPBATin HABITS. 

A depraved habit of the whole or g^at- 
est part of the body, without primary py- 
rexy, or neurosis. The following are the 
orders of this class. 

OBBxa I. Jfarcores. Dicuvxs. 

This order includes the following gene^ 
ra : 1. Tabes ; leanness, debility, hectic, 
pyrexy. Three species : purulent, scro- 
phulous, and from poisons taken internal- 
ly. 2. Atrophy : <liffering from tabes in 
being without hectic pyrexy. The spe- 
cies are, from too great evacuation, frofai 
a deficiency of nourishment, from cor- 
rupted nourishment, from decay of the 
nutritive organs. 

In tabea and atrophy the cure may best 
be effected by the removal of the remote 
causes, or the idiopathic diseases on which 
they depend; the tabes mesenterica is 
sometimes an idiopathic disease^in which 
there is great debility, emaciation, and 
paleness ; there !&» at the same time, en- 
largement of the head and abdomen ; it 
will be effectually removed by small doses 
of calomel, or of the murias hydrargyri, 
the doses must not be so large as to ex- 
cite cathatsts: the m^curyis intended 
only to act as an alterative ; tlie solutio 
muriatis calcis is deserving of an unbias- 
ed trial : the cure wiH be accelerated, if 
we, at the same time, employchalybeates 
combined with a neutral salt, with fossile 
alkali, or with rhubarb, in such doses as to 
act moderately upon the bowels i the em^ 
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l^loymeiit of* tepid salt-wat^r bath, or 
washing the patient with a solHtion of 
salt, night and morning, will also be of 
senrice. 

Oboxb n. IntUfMacerUut. Mobbxd 

SwaLLINQS. 

An external tumour of the whole or 
greater part of the body. These are adi- 
pose, flatulent, or aqueous, forming three 
distinct sections. Of the first is, 1. Poly- 
sarcia, corpulency. Of the second arc, 

2. Pneumatosis, a tense elastic swelling 
of the body, crackling under the hand. 

3. Tympanitis, a tense, elastic, sonorous 
swelling of the abdomen, costiveneas, a 
decay of the other parts. Two species : 
intestinal, and abdomijial. 4. Physome- 
tra, a slight elastic swelling in the epi- 
gastrium, having the figure and situation 
of the uterus. Under the third section 
we have, 5. Anasarca, a soft inelastic 
swelling of the whole body, or>Pome part 
of it ; arising from a multitude of causes, 
and hence admitting of a multitude of 
species. 6. Hydrocephalus, a soft inelas- 
tic swelling of the head, with the sutures 
of the cranium opened. 7. Hydrorachi- 
tis, a ibh slender tumour above the ver- 
tebrae of the loins ; the vertebrae gaping 
from each other ; formerly denominated 
spina bifida. 8. Hydrothorax, dropsy of 
the chest ; dyspnoea ; paleness of the face ; 
oedenatous swellings of the feet; scanty 
urine; lying down difficult; a sudden 
and spontaneous waking out of sleep, 
with palpitation ; waterfluctuating in the 
chest. 9. Ascites, a tense, scarcely elas- 
tic but fluctuating^ swelling of the abdo- 
men. Two species : one A. abdominalis, 
extending over the whole abdomen, with 
an equality of tumour, and a fluctuation 
sufficiently evident, arising from an ob- 
struction of the viscera, from debility, or 
from thinness of the blood ; the other, A. 
saccatus, confined in a bag, the swelling 
more partial, and the fluctuation less evi. 
dent. 10. Hydrometra, dropsy of the 
womb, a swelling of the female epigastri- 
um, gradually increasing, preserving the 
shape of the uterus, yielding to pressure, 
and fluctuating, without iscnury or preg- 
nancy. 11. Hydrocele, swelUng of the 
scrotum, not painful, increasing by de- 
grees, soft, fluctuating, and pellucid. 12. 
Physconia, a swelling chiefly occupying 
a certain part of the abdomen, and neither 
sonorous nor fluctuating. The species 
are very numerous, and named from the 
part the disease occu])ies, wJience we 
have physconias, hepatic, splenic, venal, 



uterine, &c. 13* Rachitis, rickets, a larffe 
head, swelling most in the fore-part, the 
ribs depressed, abdomen swelled, with a' 
decay of the other parts. It varies mere- 
ly in being simple, or conjoified with 
other diseasea 

From this list it will appear obvious, 
that a preternatural collection of serous, 
or watery, fluids b often formed in differ- 
ent parts of the body ; and although the 
disease arising from it is distinguished by 
different names, according to the various 
parts occupied, these collections all come 
under the general appellation of dropsy. 
When water is diffused through a part or 
the vhele of the cellular membrane, the 
disease is called anasarca : when there is 
a collection of water within the cavity of 
the cranium, it is named hydrocephalus 
internus ; when upon the vertebrae of the 
loins, it is called hydrorachitis ; when 
within the cavity of the thorax, it is named 
hydrothorax ; when it is contained within 
the cavity of the abdomen, it is called 
ascites ; when in the uterus, hydrometra : 
and when it is collected within the scro- 
tum, it has the appellation of hydrocele. 
We can only notice a few of these. 

The removal of anasarca must be at- 
tempted by removing the remote causes 
which still continue to act, by evacuating 
the collected fluid, and by restoring the 
strength of the system. The remote 
causes are often such as have been re- 
moved before the disease occurs although 
their effects continue ; for the most part, 
these causes are certain diseases, or ha- 
bits, previous to the occurrence of the 
disease, which are to be cured by proper 
remedies, adapted to their causes, and by 
desisting in particular from indulgence in 
the use of ardent spirits, when the origin 
of the disease can be traced from that 
source ; the collected fluid must be drawn 
off by scarifications, the punctures of 
which roust be made small, andat some 
distance from one another, as there is a 
tendency in wounds, made in dropsical 
cases, to become gangrenous ; issues, or 
the daily application of a thin slice of 
mezereum, steeped in vinegar, will be 
proper ; they should be made a little be- 
low the knees ; colewort leaves should be 
applied to the feet and legs, which must 
be removed occasionally as they become 
imbued with moisture; or booterkins 
should be made of oiled silk, and ban- 
dages should be applied to the lower ex- 
tremities ; emetics are also very service- 
able, they should consist of ipecacuanha, 
tartar emetic or squills, with a few grains 
of the sulphate of copper ; the most pow- 
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Cirfiii temedies, howover, are cathartics, 
which dropsical patients in general bear 
More easily than emetics; those in most 
general use are, gamboge, jalap, colo- 
cynth, soammony, calomel, and elaterium: 
this last should be exhibited in the form 
of a pill, or given in diluted spirits, ii» 
doses ofhalf a g^in or more, every hour, 
until vomiting or catharsis is excited; 
but the most powerful remedy is the crys* 
tals of tartar, which should be adminis' 
tered in doses of two drachms every 
hour, till copious evacuations are procure 
ed either by stool or urine, giving at th« 
same time tepid liquids plentifully ;^ this 
medicine should be repeated evety, or 
every other, ihoftiiftg, according to the 
strength of the patient. As the thirst 
IS a verr distressing symptom in this di»> 
ease, the patient should be allowed ta 
take as much water, or mild mucilag^-' 
nous liquids, acidulated with the crystals 
of tartar, as he feels disposed for ; bot-> 
tied cyder, drank in considerable quan- 
tities, is sometimes of service ; diuretics 
must be administered, and they should 
be combined with tonics and aromatics^ 
or with essential oils. The most power-f 
ful medicine of this class, however, is 
the digitalis, and it is most efficacious 
when joined with some of the above diu- 
retics ; it should be given in such ddsefs 
as to affect the state of the pulse, and if 
it do not speedily afterwards act as a diu- 
retic, it will be of little avail to perse- 
vere in its exhibition ; as the perspira-' 
tion is often greatly diminished, diapho- 
retics have sometimes been employed 
with advantage, or Opiates combined with 
ipecacuanha, and the action of the ves- 
sels upon the surface will be excited by 
friction, particularly in the morning, and 
it will be more serviceable if made from 
below upwards; if the above methods 
should be of no avail, we must try mer- 
cury, and it should be pushed so far as to 
affect the mouth, and its effects on the 
system must not be allowed to cease un- 
til the swelling subsides. ITie debility 
of the system will be removed by studi- 
ously avoiding all the remote causes in' 
our power, by gefftle exercise, by sup- 
porting the integuments of the lower 
extremities by means of bandages pro- 
perly applied, as a well-constructed laced 
stocking, and by the employment of bark, 
quassia, sulphuric aCid, and chalybeates, 
and they will be more efficacious when 
combined with diuretics ; the vapour- 
bath has been employed with considera- 
ble advantage, especially when assisted 
by frictions ; if the disease arise in conse- 
quence of obstFuations of th^ yiscera^ or 



syphilis, some of the preparations of mef- 
cury will be necessary, employing at the 
Same time chalybeates and tonics. The 

{)ulse has been sometimes, although rare- 
y, found full, hard, and tense, in which 
case blood-letting is advisable. 

Hydr6cephaln9 generally attacks chil- 
dren, ana verf often comes on in a very 
gradual manner ; one of the earliest Cri- 
terions is, the paftient being uneasy on rais- 
ing his head from the pillow, and wishing 
to lie down again immediately : it fre- 
quently commences v^ith languor, pain* 
in the limbs, and head-aclr ; the^atient 
is affected with nausea and vomiting se- 
vertil times in the course of the day, the 
pain of the head is usually confined to «ne 
side, or extends from just tfbove the eye- 
brows to the temples ; sometimes, ho*'-, 
ever, it is universal over the whole of 
the head; the head-ach frequently al- 
ternates with the affection of the sto- 
mach, and the head is now and then ob- 
served to lean more to one than the other 
side ; the eyes are painfully sensible to 
the light, there is moaning and watchful- 
ness ; or, if the patient sleep, he grinds 
his teeth, picks his nose, and often 
awakes suddenly in a fright; the bowels 
are costive, and are with difficulty acted 
upon by the strongest purgatives; the' 
pulse is more frequent than in health, 
but regular ; these symptoms go on in- 
creasing, the pupils become dilated, and 
the axes of the eyes are turned in differ- 
ent directions ; the vomiting and pain of 
the head become more distressing, there 
is some difficulty of breathing, the heat 
of the body, and of the head in particular, 
is imireased, pyrexy comes on, of which 
there are perfect intermissions many 
times in the course of the day, with art 
evident exacerbation in the evening ; the 
countenance is occamonally flushed, and 
the pulse, from being frequent, now be- 
comes slow arid irregular; as tfee dis- 
ease advances, the pain of the head some- 
what abates, and a degree of stupor or 
coma succeeds the watchfulness of the 
former stage, and if the patients be rous- 
ed, they are fretful^ and often utter disso- 
nsRM and loud screams, the hands are of- 
ten lifted up to the head, and the stra- 
bismns becomes more considerable, the 
pupils are more dilated, and scarcely con-- 
tract when exposed to a strong light ;• 
sometimes there is a total defect of vi- 
sion ; they swallow liquids with unwil- 
lingness and some apparent difficulty ^ 
the vomiting now ceases, the disposition' 
to costiveness continues ; now and then, 
however, dark stools are evacuated, in 
which worms arc fre(juently observed ; 
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*Iiettth«daeMe hai e«it3nuad in this 
itste for a few dayi, the pulte agmn b«. 
comes ref^ar and frequent, but wery 
veak ; the breath isdrawn with dificalt)r, 
ud with a stertorous noiae, the patient 
ii irequently affected with loud thriel:. 
ings, red spots appear on diffiereat parts 
of tbe bodf, panicuiatly about the joints, 
and at len^h comrulsions come on, Md 
close the scene. 

Tnatmem. At this diiease frequently 
nins rapidly to its fttal termination, we 
nu8t eiaploy the »0st active remedies iti 
the first stage : the most powerful j«flM- 
dy, at tbe commencement of this deplo- 
rable diseascifl blood-letting : in ehildren 
it ^\\\ be sufficient to ^>ply leeche? to 
the temples at proper interrak t itt ndiilfs 
ve may, widi great propriety, employ 
general blood-letting; commonly, how- 
ever, locid blood-letting will be moat ser- 
Ticeabk ; costiveneos must be obriated by 
the more active eathaKic^ascaiomei,ooni- 
bined vidi gamboge, seammony. or elate- 
nun),and by the eiBplo3rm6nt oo' clysters; 
the head should be shaved, and a large 
blister sppEed over the whole of it, or 
between the shoulders; it will be pro- 
per to keep «p the dischsfge occasioned 
by tbe blister for sometime, in which case 
an alternation of tbem from the head to 
tbeback,or behind the ears, wiflbeat- 
tended with more bene6cia] effects than 
• perpetual blister; the velocity of the 
drcuktion will be dimini^ed by the ex- 
hibitisn of the digitidia, and if we have 
Ksson to condude t^at an effusion has 
<^B place, the absoiption of the fluid 
^ be promoted by combining the digi- 
talis ^tb calomel : tbe latter most, how- 
ever, be administered at proper intervals, 
iosoch doseiras will prodoee some affec- 
tion of the mouth i opiates should be 
Siven at the same tame, and if the patient 
be very much debilitated, it will be pro- 
per to exhibit bark and chd^entes: 
erriunes may be tried, as one gram of tulv 
beth ainenj, mixed with from ten to fif- 
teen grains of sngar, or liquorice pow- 
der; this should be gradually blown up 
the nostrils; frequent electric shocks, 
from veiy small chaises, ave recommend- 
ed to be passed through the head in all 
directions. The hydr^ephalus is some- 
times qrmptomatic of worms, disorders of 
the bowels, or mesenteric affection; 
▼ben this is the case, 6ke disease will ge- 
nerally be remofed in a abort time, by 
the employment of mercurial cathartics, 
emnbined with other active piirgatives» 
by blisters, and by some of the prepam- 
tionsofiron. 

VOL. VIII. 



J?ei4titff,- fliii dIseMr iftMnm wnkt ift 
appearance before the eighth or ninth 
month, or after the second year of the 
ehild's age ; it appears first with a iacd- 
dity of the muscles, and falling away ef 
the flesh, although the fiiod is taken in 
lavge quantities. If the child be able to 
walk, a diflioully of breathing and palpi- 
tatioB of the heart will be pereeived on 
iU walking a little faster than usual; the 
face is pale, and somewhat bloftted, and 
the ehild becomes daily more averse to 
exercise or motion; the head appears 
large in respect to the body, and the fort* 
head becomes unusually prominent ; the 
fbntnnelle and sutures are more o|^n 
than usual, the ribs lose their convexitj, 
nnd become flattened at the sides^ snd 
the sternum is pushed outward and foims 
a sort of ridge ; tjbe Joints become en- 
larged, while the limbs between them ap 
pear, or become slender, and variously 
distorted ; the spine of the back, in par* 
ticiilar, becomes very much incuirated, 
and the whole figure is sometimes dis- 
torted in such a manner as to resemble 
the letters; the abdomen is hard mad 
pretematursfly tumid, and the other parts 
of the body are emaciated ; the appetite 
is but little, or not at all, impaired, and 
the stools, are frequent and loose; the 
dentition is not onlv slow, but later than 
iMial, and the teeth, soon after their ap. 
peavanee, become decayed, and frequent- 
ly fafl out ; the faculties of the mind are 
aometimes impaired ; more frequently, 
however, they possess a premature acute- 
ness of the understanding. On the first 
appearance of the disease the system Is 
but little affected, but after a short time 
febrile symptoms are g^enerafly present : 
the disease after a while often ceases to 
advance, and the health is re-established, 
but the limbs remain distorted ; in other 
cases, it goes on increasing till evefjr 
function is i^ected, and at length termi- 
nates in deada, in consequence of inability 
to distend the cfaest, owing, in all ap- 
pearance, to the softness of the bonc«. 
In the bodies of those who have died of 
this disease, various morbid affectiona 
have been discovered, in the Internal 
parts in particular; the abdominal and 
thoracic viscera have been found in a 
diseased state, and the bones are some- 
times so soft that they can be readily tnt 
through with a knife. 

The remote causes are, debility, an im- 
pure and humid state of the atmosf^ere, 
poor milk, hereditary disposition, bad air, 
deficiency of proper exercise, want of 
cleaidiness, and an improper diet. The 

H 
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pTostOMte eante ii mppoied to be a defi- 
oiency of calcazecHU earth and pboaphoric 



The rem&val of this dbease will be 
effected by ffentle emetica in the first in- 
atanoe ; it ml not* however, be neceaiarv 
to repeat them veiy frequently : bark 
•hoola be administered in moderatehr 
large doses; but there is often a difficul- 
ty m administering it in substance^ in 
proper quantities; the extract of bark is 
to be preferred, or the oxide or sulphate 
of zinc, or some of the preparations oi 
iron must be employed, and they will be 
more efficacious if administered in com- 
bination with calcined hartshoiti or chalk, 
or with a neutral salt and rtiubarb, in 
such proportion as will keep the bowels 
gently laxative ; the phosphate of lime 
and of soda are recommended, in equal 

Sarts, to the extent of a scrttple> twice a 
ay; and washing the suiAce of the body 
with a solution of potash, in the propor- 
tion of half an ounce to a pint of water, 
morning and evening, is also of service, 
taking care, however, to wipe the skin 
perfectly dty; the body must be well 
rubbed with flannel, and the dorsal spine 
ahould be rubbed with volatile alkali ; the 
^et should be light and nourishing, and 
port wine should be allowed; exercise in 
the open air, in dry weather, should be 
strictly enjoined, and as gestation can 
<mly be employed, the child should al- 
ways be carried in a horitontal posture, 
as movinflr them in any degree of an erect 
one is liable to increase the distortion, 
and they should lie down frequently in 
the course of the day ; and some of the 
ingenious contrivances, mentioned in the 
Zoonomia, should be employed. The 
cold bath mfiy be made use of, or a bath 
of the temperature of the Matlock bath, 
which is 66°, or of the Buxton, which is 
82^, would pertlaps be preferable, and 
more beneficial. The prophylaxis con- 
sists in c(M bathing, frictions, and pro- 
per exercise. 

Obdxb ni. Impetigines, BxTun^rAL Dx- 

rOBMITIES. 

Cachexies, chiefly deforming the skin 
and external parts of the body. 

The following are the genera of this 
order: 1. Scrophula, king's evil: swell- 
ings of the conglobate glands, especially 
in the neck ; swelGng of the upper lip and 
support of the nose ; the fiice florid, skin 
thin, abdomen tumid. Four species: 
common, mesenteric, temporary, from 
resorption of the matter of ulcers in the 
head; and West Indian, catenated with 



the yaws. 3. SvphiSs, veneresl disease, 
a contiurioas malady after impure venery, 
and a ^sorder of the geniub; ulcera of 
the tonsils, of the skiny especially about 
the margin of the hair; corynalnma pa- 
pula, terminating in crusts and cruaty 
ulcers; pains of the bones and exostoses. 
3. Scorbutus, scurvy. In cold countries 
attacking after putrescent diet, especial- 
ly such as is salt and of the animal kind, 
and when there is no supply of fresh 
vegetables; asthenia; stomacace; spots 
of Afferent colour on the sldn, for the 
most part livid, and appearing chiefly 
among the roots of the hair. 4. Elephan- 
tiasis, Arabian leprosy, a contagious dis- 
ease ; thick, wrinkled, rough, unctuous 
skin, destitute of hairs; anaesthesia in the 
extremities ; the face deformed with pim- 
ples ; voice hoarse and nasal. 5. L*epra, 
Greek leprosv, slun rough, with white 
branny and chopped escars^ sometimes 
moist beneath, with itching. 6. Fram- 
boesia, yaws, swellings resembling fun- 
guses, or the fruit of the mulberry or 
raspberry, growing on various parts of 
the bodv. This disease is placed by some 
nosologists in the class and drder Py- 
rexiac Exanthemata, as constantly; ac- 
companied with pyrexy, and only attack- 
ing a man once during life. 7. Trichoma, 
bleedin|f hair, a conti^ous disease ; the 
hairs thicker than usual, and twisted into 
inextricable knots and cords. It is almost 
confined to certain parts of the north of 
Europe, and rarely extends out of Po- 
land. 8. Icterus, jaundice; yellowness of 
the skin and eyes; white faeces; urine of 
a dark red, tingin|f what is put into it of 
a clay cc^our. Five species ; calculous, 
spasmodic ^sfter spasmodic diseases of 
the mind) ; hepatic, ftom pregnancy ; and 
infantile, attacking infants a few days af- 
ter birth ; for which last see the article 

ImPAHCT. 

Scrofikufa. The symptoms are known 
too |;enerallv. The most efficacious re- 
medies which can be employed are, sea 
bathing, and the internal use of salt wa- 
ter, a change to a warm climate, and a 
nourishing diet A trial of the chalybeate 
and sulphureous waters should be recom- 
mended ; the digitalis and a solution of 
muriate of barytes have often been admi- 
nistered with evident advantage; the 
latter appears to be a medicine weU cal- 
culated to correct the scrofiiloua diatha- 
sis ; bark, combined with carbonate of 
soda,- is strongly recommended; the pre- 
parations of iron should be ordered, and 
a small quantity, of rhubarb should be 
joined with them ; a grain or more of 
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«piiim, twice * day, is flometimes of ser* 
vice ; hemlock is getting^ into disuse, per- 
ptps undeservedly. 

The external remedies most suitable 
for icrophulous tumours and ulcers are 
set water poultices, and bruised sea- 
tmgi the leares of wood-sorrel (ozalis 
scetosella) bruised, are strongly recom- 
mended, and appear to have oeen em- 
ployed with advantage ; linen rags, kept 
constantly moistened with a solution of . 
the sugar of lead, or of muriated mercury, 
should be applied to the parU affected ; 
a small quantity of a powder comppsed 
of seven parts of bark, with one part of 
white oxide of lead, is recommended to 
be applied to scrofulous ulcers, by means 
of lint and a banda^, and renewed daily; 
or they nuur be sprinkled with carbonate* 
or oxide of zinc ; it will be proper always 
to apply moderate pressure upon the 
parts, w|)ich wiU tend to heal the ulcers ; 
oxygen gas has been employed with evi- 
dent advantage ; electricity might per- 
lups produce good effects, if had re- 
course to at the commencement of the 
^ase; the solution of muriate of lime 
is strongly recommended, and it is cer- 
tainly deservinif^ of a full and fair trial ; 
the dsae should be gradually increased, 
and when quahns and sickness are pro- 
dnced, we majr consider these as signs of 
an over-dose ; it is also proper to observe, 
that it is sometimes necessary to employ 
gentle laxatives under its use, as it is apt 
to induce costiveness. 

Scarbuiw. Soreness of the g^ms, with 
a spongy gwelling, and bleeding upon 
the least touch; the face lurid, bloated; 
aodes edematous ; lassitude and depres- 
sion of spirits; pains in the limbs and 
thorax ; Uie hands contracted and rig^d ; 
the debility increasing, so that at length 
a simple attempt to acquire an erect posi- 
tion is productive of syncope, or even 
death ; the appetite for food is generally 
Bnimpaired ; in every stage of the disease 
the skin becomes dry and rough, and the 
vrine is scanty and high coloured ; vibices 
sppear in diflferent parts of the body, and 
there are small specks, generally of a 
porple colour, very little raised above the 
sotnce of the sidn, and if a part be 
bruised, in any stage of the disease, 
eochymons imme^ately takes place ; the 
pulse is generally weak, the tongfue is of 
i<s natural appeanmce, the bowels are 
oither veiy much confined, or the patient 
is troubled with dianhoea, accompanied 
vith griping puns. In the last stag^ of 
^ diseasetbe breath becomes rc<nsxkfr< 
°>7 fetid ; the luiney after it has been 



voided some hours, is covered with an 
oily pellicle; knd blood issues from the 
mouth, nose, anus, urinary passages, 
sometimes even from the ends of the 
fingers and pores of the skin. There is 
a remarkable symptom sometimes at- 
tendant on this disease, even in its ind- 
pient state, mentioned by Dr. Blane, in 
his valuable work on the Diseases of Sea* 
men, in which die patient complains of 
an almost total blinaness towaros even- . 
ing, when no other visible symptom of 
the disease is present ; but the compUint 
uniformly betrays ttsetf by ecchymosis, in 
cases^f bruises, or by scorbutic ulcers, 
which are veiy difficult of cure. It chiefly 
affects sailors, and people shut up in be- 
sieged places, who are deprived of fresh 
provisions and vegetables; this, however, 
IS not always the cause, as, in cold cli- 
mates, it is sometimes produced by a 
verjr scanty, though not salt diet, under 
the influence, at me same time, of cold, 
damp, and foul air, and indolence. 

Treatment. This disease will be most 
certainly removed by fresh vegetables, 
and the expressed juice of lemons, limes, 
oranges, and other subacid fruits; the 
two first are, however, the most power- 
ful antiscorbutics; and it is worthy of 
remark, that the recovery will be more 
speedy when fresh vegetables alone, and 
no animal food are employed, than when 
fresh animal food is made use of without 
vegetables : the essence of mah, or of 
spruce, will often be found of considera- 
ble service. As there is general]^ an ob- 
struction of the perspiration, we should 
endeavour to excite a f^ntle diaphoresis 
by means of the pulvis ipecacnanoae com- 
positus, or hj camphor, combined with 
nitre and opium ; vegetables are parti- 
cularly useful, such as celery, water- 
cresses, cabbages, mustard, horse-radish, 
and many others of the class Tetrady- 
namia. As a free flow of urine is found 
to promote recovery, we should endea- 
vour to solicit it by means of some of the 
preparations of squills; wine, chaly- 
beates, bark, and the mineral acids, 
should be exhibited ; when lime or lemon 
juice cannot be procured, sourkrout, and 
what in Scotland is called souins, are very 
useful articles of diet: a solution of nitre 
in vinegar, in the proportion of from two 
to four ounces of the former to a ouart 
of the latter, is strongly recommended ; 
from one to two ounces, or more, may 
be g^ven two, three, or fbiir times, in the 
course of the day. The nM>nginess of 
the gums will be removed by a soljition 
oftheahiiDy orby ut^featgargl«V '^^ 
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wUeh mnriatic $M» is a eoapment ptrt: 
tbe contraction of the hami, and the livor 
and hardness of the calTcs of the legs, 
will be relieved by warm fomentations 
and emollient poultices. A poultice of 
vood^sorrel should be applied to the 
ulcers, or» if that cannot be procured* the 
nitrous vinegar may be employed ; but 
the best application is lemon j uice. Tht 
gibflfiote causes must, as far as lies in our 
power, be avoided ; the greatest attention 
mosi be paid to cleanliness; exercise 
must be enjoined ; and the air must be 
corrected by fires and ventilation. The 
onlv certain preventatives are, fresh vege* 
tables, exercise, and the nitric acid. Oxy- 
gen should be introduced into the sys- 
tem, by such medicines as are known to 
contain it, or by inspiring . it when chemi- 
cally produced. 

Jaundice is earily discovered from the 
yellow hue it produces. Tlie cure con- 
sists in the removal of the exciting causes, 
and the alleviation of urjg^nt symptoms ; * 
the most frequent exciting causes st« 
calculi, the passage of which will be pro- 
moted by gentle emetics; for this purpose 
ipecacuanha is the best medicine ; it 
s&ould be exhibited in small and divided 
doses, so as to occasion, for. a time, a 
degree of nausea, but ultimately to pro- 
duce its full effects : the costiveness most 
be removed by the calomel, combined 
with rhubarb snd soap, or by administer- 
ing oil of csstor. Where the pain is very 
violent, attended with a slow pulse, the 
warm bath, and fomentations of the epi* 
gastrium, will be necessaiy, or bladdeia 
SUed with hot water, or b» of hoi sand, 
applied to it ; opiates will be very ser- 
viceable, but aa there is costiveness, the 
inspissated juice of henbane would be 
a prefend>le medicine ; stherwith yolk 
ofegg, is recommended, as having a ten- 
dency to dissolve inspissated bile; un- 
boiled acrid vegetables are useful, as let* 
tuce, mustard, cresses, &c. ; electric 
shocks should be psased through the 
duct at proper intervals; mucihunnous 
diluents should be freely allowea, and 
emollient clysters should be frequently 
injected. In cases of pyrexy, attended 
with local pain, and dyspnoea, blood-let- 
ting and the antiphlogistic regimen may 
be employed with great advantsge ; and 
after the pain is removed, and the arte- 
rial energy becomes weakened, some of 
the preparations of iron may be used 
with great benefit; Seltaer, or soda watery 
should be drank in moderate quantities^ 
or it may be made at the time of taking 
it by diasolving a draobiD ai the car* 



bonate of aMa iaa pint of water, and 
adding: twenty drops of muriatic acid, 
drinkinff it on as soon as raized ; or, in- 
stead CM the muriatic acid, it may be sa- 
turated with carbonic acid, by means of 
Dr. Kooth's glsss apparatus. There is 
sn artificial sort of SelUer water sold in 
London, which is prepared in a much 
better manner than we are able to do it 
in general ; and the name of the propne- 
tor is Schweppe. If the disease arise ia 
consequence of tumours, or pressure of 
surrounding parts, sauJl doses of calo- 
mel, or some other preparation of mercu- 
ry, mav be useful, employing, at the 
same ume, someof thepreptfations of 
iron, or natural chalybeate waters; ^n- 
tle exercise oh horseback is particularly 
serviceable in promoting the psssage of 
calculi, and prevent'mg the stagnation of 
bile in the gall-bladder. 



OLiSS IV. LOCALES. 

LOCAK atvBoviMrs. 

A leferenoe to the nosological table of 
the qrstem we have selected in this work 
will prove this class to be of a ve^ vo- 
luminous, as weU as of a veiy corapticated 
nature : and, as we have alrouly observed, 
intended to take in eveiy disease which 
could not easily be introduced under the 
preceding classes. More than half the 
maladiesof which ibis class conttsts be- 
long to the department of surety ; such 
ss, ror instance, all the genera in the or- 
der Tumores, and many of those in the 
order Dial^ses. Of the rest, many are 
sitogether incurable, and many may more 
conveniently be deacribed under the arti- 
cle MinwitsnT. On this account, instead 
of living a detail of the entire ^nera of 
which the present class consists, with 
their definitions and modes of treatment, 
we shall refer the reader to the previoas 
tsble for their respective names and as- 

aements; and shall only select* fbr 
er remark, those that appear of 
more prominence andgenersl importance 
than uie rest, and wmch csnonly with 
propriety be described in the present ar« 
tide. 

•inMNiTiSM, loss of sight, without visi- 
ble cause or injury. In this disease the 
eyes appear natural t but the pa|Ml ia di- 
lated, and does not contract upon being 
exposed to the strongest light : it is some- 
times attended with head-ach. There, 
motedosesare, compression of the brain, 
•itlMrfraiBOODgestiMOrmtchaBiealprci- 
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sore; eatanet; atony; pamlyars of t^e 
optic nerve, or irrkability of it. The 
proximate cause is the in»en9ibilityof the 
retina. If the disease arise from the first 
mentioned cause, it may be removed by 
the means necessary in those cases : when 
it arises from atony, or paralysis of the 
optic nerves, we must employ stimulants, 
as blisters to the temples ; electricity is 
of singiular service ; sparks should be ta* 
len f: om the eyes* and shocks should be 
fcnt throuffh the head ; errhines will be 
very usefiH, as turbeth mineral, in the 
proportion of a gnin to eight of liquorice 
powder, one fourth of which is to be 
snuffed up the nostrils once or twice a 
day ; and we must at the same time em- 
ploy the ioiemal stimulants recommend- 
ed in the treatment of paralyns : opium 
and muriated mercuiy, in doses of a 
quarter of a grain of each twice a day, 
a blister t>n the crown of the head, and 
repeated minute electric shocks, passed 
through the eyea, are recommended in 
the early stages of this disease. The 
cataract, as requiring a surgical opera- 
tion, does not properly come under con- 
sideration. 

Mug$, or opftcity of the transparent 
cornea, which often remains after inflam- 
mation or syphilis, may sometimes be re- 
moved by repeated blistera on the tem- 
ples. The long continued use of elec- 
tricity, and the aqua ammoniareti eupris^ 
should be introduced into the eye, and it 
will sometimes require dilation ; or pre- 
pared glass reduced to an impalpable 
powder in a mortar of a^pate, and mixed 
vith honey or mucilage, is to be applied 
to the eyes, by means of a camel hair 
pencil, two or three times a day. The 
Itnimentum sepiae compositum, and infu- 
sion of Guinea peppei^» are recommend* 
ed in strong terms, and are certainly de- 
serving of a trial. 

Of deq/fieftthe causes are inmimerable. 
It may be a defect in the organ of hear- 
ing, too great dryness of the ear, harden- 
ed accomulated wax obstructing the pas- 
sage of sounds ; inflammation oAhe mem- 
bruia tyropam ; inflammation or obstruc- 
tion of the eustadiian tabes ; syphilis : 
ind atony, or fiaraljrsis of the auditory 
nerves. When it arises in consequence 
of organic affection, all our endearours 
will generally prove fruitless ; but whea 
it arises from obstruction of the eusta- 
cbian tube, it inll be commonly remored 
bypancturingthe membrana tympani : if 
&om too great dryness of the ear, a few 
^Nps of a mixture composed of half an 
<'QBceaf «il of aiaondsaiidfef^diopa 



of oil of tnrpentine is rteonmended. It 
should be applied to the internal ear by 
means of a dossil of <»tton, takjn|^ care 
to keep the cavity clean, by wiping it 
daily with a large camel hair pencil. If 
it arise from hardened wax, the interior 
cavity must be softened by frequent^ in- 
jecting warm water and soap, or a solu* 
tion of sea-salt in as much water as will 
barely dissolve it, which last is ah excel- 
lent solvent of the wax. The ear nuur * 
afterwards be cleansed by syringing it 
with warm water. The wax may also be 
softened by occasionally insinuating into 
the ear a few drops of a mixture, compos- 
ed of three parts of ox-gall and one 
part of the balsam of Pern. This is also 
of service when there is a fetid discfaaree 
from the ear, or a diseased state of its 
secretions. When it arises inconsequence 
of inflammation, topical blood-letting, 
blisters behind the ears, and exclusion 
of the external air, will be necessary. 
If the disease proceed from an afleetion 
of the eustachian tubes, stimulating gar- 
gles and injections will be proper, at the 
same time powerful errhin^ may be em- 
ployed ; and where the patient hears bet- 
ter when there is a loua voice, he should 
sto^ the mouth and nostrils, and force the 
air into the tubes by violent efforts of ex- 
piration ; and if one effort be not suffi- 
cient for that purpose he should employ 
reflated ones. When H is induced by 
atony, or paralysis, xther, garlic-juice, 
and other stimulants, should be applied 
bv means of a dossil of cotton ; errhines 
also are of considerable utility, and should 
be snuffed up the nose two or three 
times a day. Blisters behind the ears, 
electricity, and internal stiranlants, will 
Hkewise prove useful auxifiaries. If the 
disease arise in consequence. of syphilis, 
we must apply to a full course of the mer- 
cury. Whenever de^iesB is not eanly 
removed by the ordimrjr means^ the ap- 
plication of blisters behind the ears will 
often be of service. 

EfturtiU, involuntary flow of wine. 
The causes are atony, or paralysis, of tho 
sphincter of the bladder; nritation or 
compression of the vesica urinaria ; the 
latter period of pregnancy; taxation of 
the* vertebrae. If the disease proceed 
horn atony, the perinseum roust be fte- 
quently bathed with oold water ; repeat- 
ed blisters must be applied to it and to 
the OS sacrura. We should at the same 
time administer internal tonics and stimu- 
lants, as bark, zinc, and some of the pre- 
parations of iron, tincture of cantbarides^ 
ndthe cold hath. Ifitbeiadueedhrpa- 
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nSjun, blisters, electricity, and internal 
stimulants, nnut be employed ; if from 
irritation, or compression of the bladder, 
the cause of it must be discovered, and 
,the proper means of removing it be had 
lecourse to ; and if it be in consequence 
of the pressure of the gravid uterus, the 
patient should be kept as much as pos- 
sible in a horizontal posture. 

hchuria. Of this disease there are four 
«pedes; as affecting the kidneys, ure- 
ters, bladder, or uremra. The first pro- 
ceeds firom nephritis, calculi, spasm, gru- 
mous blood, or pus in the pelvis of the 
kidneys, paralysis, and sometimes inflam- 
mation of the intestines, or mesentery. If 
the disease arise from the first mention- 
ed cause, which will be readily discovered 
by a careful attention to the symptoms, 
it will be removed by the means pointed 
out when treating of that inflammation : if 
it be the consequence of calculi, which 
will be known by the attendantsymptoms, 
which are a frequent desire of making 
^ater,' often suddenly stopped as it flows 
in a full stream ; heat and pain soon after 
the evacuation of it; tenesmus; an itchi- 
ness of the anus and extremity of the ure- 
thra; colic pains; costiveness; nausea; 
and freauently vomiting, pain and retrac- 
tion of me testes, and pain or a sense of 
weight in one or both thighs. Blood-let- 
ting will be requisite, in proportion to the 
TioTence of the symptoms of excitement. 
Laxatives will at the same time be neces- 
ssiry, and the antiphlogistic regimen must 
be strictly adhered to. The irritation will 
be allayed by the employment of the 
warm bath, fomentations, opiates, watery, 
farinaceous, and mucilaginous fluids, tur- 
pentine clysters, and stimulating lini- 
ments to the region of the kidneys. If 
it proceed from a spasmodic aflection, 
opium, xther, hyoscymus, and the warm 
bath, are the proper remedies. When it 
arises from grumous blood, or pus, con- 
tuned in the pelvis of the kidneys, we 
must promote the expulsion of them by 
the warm bath, diluents, opiates, and 
emollient laxative clysters. If it proceed 
from paralysis, internal and external 
stimulants, electricity, and the remedies 
recommended in the treatment of para- 
lysis, must be employed; and if from the 
last mentioned cause, the most powerful 
means of removing such inflammations 
must be employed with dili^nce, and 
those means are pointed out m another 
place. 

In ischuiry, from complaint in the blad- 
der, there is a suppression of urine, ac- 
companied with a circumscribed tumour 



of the hypogtstrium, and a sense of dis- 
tention in it, and an acute or obtuse pain 
about the neck of the bladder, attended 
with a frequent inclination to make 
water. 

When the disease arises from the first 
mentioned cause, it will be removed by 
blood-letting, laxatives, emollient laxative 
clysters, opiates, the warm bath, and fric- 
tion of the hypogastrium, with a strong 
solution of camphor, in olive oil, and if we 
do not succeed by those means, we must 
draw off the urine with the catheter ; 
and in desperate cases have recourse to 
puncturing the bladder, either above the 
pubes, or by passing a trocar into it from 
the rectum. If the disease arise from 
scirrhus of the prostate glands, mercury, 
hemlock, sarsaparilla, and sea-bathing, 
should be recommended. If it be the 
consequence of paralysis, electricity, tinc- 
ture of cantharides, and repeated small 
blisters will be proper. When it pro- 
ceeds from spasm, opiates must be em- 
ployed internally and externally ; emol- 
lient laxative clysters, the warm bath^ 
and a strong solution of the camphor ; 
and if the patient be plethoric, it will b^ 
advisable to take away some blood. When 
the disease is caused by over-distention of 
the bladder, from the too long retention 
of the urine, cold substances must be ap- 
plied to the h vporatric region, and cold 
water should be ttterwards injected into 
the bladder. If induced by the presence 
of grumous blood, pus, or mucus, these 
are to be removed by tepid injections, di- 
luents, and by the other means recom- 
mended in the treatment of the first spe- 
cies. If ectopia of the bladder be the 
occasion of it, we must endeavour to 
bring the parts into their proper situation 
by the means adapted to their cause. 
Ir it arise from calculi, this will be dis- 
covered by there being an uneasy sensa- 
tion at the orifice of the Urethra after 
making water ; sometimes a dull pain at 
the neck of the bladder, with a frequent 
desire of emptying the bladder, and the 
water often passing drop by drop, or the 
stream being suddenly inteiTUpted ; there 
will be also a considerable mucous sedi- 
ment, and some degree of tenesmus, and 
the patient will generally void his urine 
when in a horizontal position. Under 
these circumstances, when the pain is con- 
siderable, two drachms of turpentine, in- 
corporated with yolk of egg, and mix- 
ed with half a pint of grueU with from 
fusty to a hundred drops of laudanum, 
should he injected: costiveness must 
sftenrards be obviated by rhub«rb» com- 
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Unedwith 8oap» or with small doMS of 
calomel, or the saline cathartics: the 
uva ursi should be admimstered in doses 
of a scruple, or more, three times a day, 
and the dissolution of the calculus must 
be attempted by lithontriptics, as a 
firachm of the reg^table aUuui, dissolved 
in a pint of water supersaturated with 
carbonic acid gas, three timesa day ; Selt- 
zer or soda water may be employed with 
advantage, or a large spoonful of a mix- 
tare composed of half an ounce of the 
aqua potassx and six ounces and a half of 
the aqua calcis, in some mucilaginous 
liquor, may be ^ven three times a day. 
When scybalae m the rectum occasion 
the disease, injections of warm oil, or the 
internal employment of oil of almonds or 
castor, with laxative and emollient clys- 
ters, together with dashing the lower ex- 
tremities with cold water, will generally 
succeed in promoting their evacuation. If 
it arise from flatus, we must emplopr es- 
sential oils and aijitispasmodics. if it be 
the consequence of an abcess, which will 
be discovered by the previous throbbing 
pain and nature of the discharge, after 
the bursting of the abscess, the frequent 
.use of warm emollient and oily clysters 
will be necessary ; and if it arise in conse- 
quence of the pressure of the gravid ute- 
lus, the urine must be drawn on by means 
of the catheter, until after deliveiy, when 
the complaint will cease of course. 

Herpes, Tetters. This disease will be 
removed by the exhibition of some of the 
following remedies ; sulphuric acid, tinc- 
ture of cantharides, or black hellebore, or 
muriated mercury combined with tartar 
emetic and opium ; Plummer's pill, or a 
solution of gunboge in spirit of ammonia, 
may be given; emploving at the same 
timeUme water, or the decoction of guaia- 
cum, sarsaparilla, or elder. The parts 
should be dressed with the unguentum 
nitratis hydrargjf'ri, or with the sulphuric 
acid, mixed with eight times its quantity 
of pork lard ; and we should at the same 
time employ the warm bath. The pulp of 
cassia moistened with milk, and the cas- 
sia saphera of Linnxus, boiled in vinegar, 
are recommended upon good authority. 

Tmea, Scald-heaa. This contagious 
eruption aflects the whole of the hairy 
8calp,and is generally most virulent around 
the edges of the hair, on the back part of 
the head, often causing, by the acrimony 
of the discharge, swellings of the lym- 
phatic glands of the neck. The first step 
necessary to be taken in the removal of 
this unpleasantcomplaint will be to shave 
the bead close, after which it should be 



weD fomented, and cloths moistened in a 
solution, of liver of sulphur in lime-water» 
in the proportion of half an ounce of the 
former to a pint of the latter, should be 
constantly applied to the h^; or tar- 
ointment may beemployed,and the accese 
of the air should be prevented by means 
of a bladder, properly fitted to the head ; 
or a solution of sugar of lead, or of green 
or blue vitriol, may be tried, and the in- 
temalremediesrecomroended in the trei^ 
ment of herpes should be employed. If 
we do not succeed by these means, 
blisters or an issue should be applied on 
the head or the adjacent parts. 

PsorOf Itch. This consists of little 
watery pimj^es of a contagious nature, 
which first appear between the fingeca 
and on the wrists ; but in process of time 
spreading over the whole body, except 
the face, attended with a great deme 
of itchiness, especially when warm in bed, 
or exposed to the heat of a fire. This 
disease wiU most certainly be cured by 
the application of sulphur ointment; tak- 
ing at the same time flour <^ lulphur. 
The unguentum calcis hydmgiri albi, 
or acidi sulphurici, or a solution of oxide 
of arsenic, or of muriated mercury, will 
also speedily remove it The two last 
remedies should, however, be employed 
with much caution. A decoction of white 
hellebore is also a useful remedy. It may 
likewise be frequently cured by the ex- 
hibition of the sulphuric acid, in doses, of 
from thirty to sixty drops, or more, two 
or three times a day, and to obviate its 
griping it should be given in some muci- 
laginous fluid. 

MEDIETAS fiR$i<«, a jury or inquest 
impannelled, whereof the one half con- 
sists of natives or denizens, the other 
strangers, and is used in pleas, wherein 
the one party is a stranger, the other a 
denizen. 

MEDIUlil, in togic, the mean or middle 
term of a syllogism, being an argument, 
reason, or consideration, for which we 
afiirm or deny any thing: or, it is the 
cause wh)r the greater extreme is affirm- 
ed or denied of the less in the conclu- 
won. 

MsDicni, in arithmetic, m ArUhmeHcai 
MeSum or Meah, called in the schools 
medium rei, that which is equally distant 
from each extreme, or which exceeds 
the lesser extreme as much as it is ex- 
ceeded by the gfreater in respect of 
quantity, not of proportion: thus 9 is a 
medium between 6 and 12. See Pbojpor. 

TIOW. 

MsBiuir, geometrical, called in the 
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•chooto medium penons* b that vfaefe 
thewme ratio is ftreserred between tke 
first and Mcond, as between the second 
and third terms, or that which exceeds 
in the ssiae ratio, or quota of itself, as it 
is exceeded : thtts6 is a gseometrical me- 
diom between 4 and 9. 

MsBivM, in philosophy, that spsce or 
fegion throu(^ which a body in motion 
pssses to any point : thus sther is suppos- 
ed to be the medium throl^^ which the 
hearenly bodies more ; air, the medi«m 
wherein bodies move near the earth; 
wster, the medium wherein fishes live 
and move ; and glam is also a medium of 
ight, as It affords it a free passage. That 
density or oonsisteace in the parts of the 
medium, whereby the motion of bodies 
in it is retarded, is called the resistance 
«f the medium, which, together wiih the 
fi»rce of gravity, is the cause of the ces- 
Mtion of the motion of projectiles. 

MsDivM, wMSf or mhereal. Sir Isaac 
Hewton makes it probable, that besides 
the particular »rial medium, wherein we 
five and breathe, there is another more 
imiversal one, which he calls an aethereal 
medium, vsstly more rsre, subtile, elastic, 
and active than air, and by that means, 
fireely permeating the pores and intersti- 
ces of aU other mediumi^ and diffu^ng it- 
self through the whole creation ; and b^ 
the intervention hereof he thinks it is 
that most of the great phenomena of ma- 
ture are effected. This medium he seems 
to have recourse to, ss the first and most 
remote physicsl spring, and the ultimate 
of all natural causes. By the vibrations 
of this medium, he takes heat to be pro- 
pagated from lucid bodies, and the in- 
tenseness of heat increased and preserv- 
ed in hot bodies, and from them commu- 
nicated to cold ones. By this medium 
he ukes light to be reflected, inflected, 
refracted and put alternately in fits of 
easy reflectimi and transminion, which 
effects he elsewhere ascribes to attrac- 
tion; so that this medium appears the 
source and cause even of attraction. 
Again, this medium being much rarer 
within the heavenly bodies than in the 
heavenly spaces, and growing denser as 
it recedes further from them, he supposes 
the cause of the gravitation of these bodies 
towards each other, and of the parts to* 
wards the bodies. Again, from the vibra- 
tions of this same medium excited in the 
bottom of the eye, by the rays of light, 
and thence propagated through the ca- 
piUaments of the optic nerves into the 
sensory, he takes vision to be ]>erformed; 
and so hearing, from the vibrations of this 
or some other medium excited in the au- 



ditotyaefvesby ^e tremors of the ain 
and propagated through the eapillainents 
of the nerves into the musdes; and thus 
contracting and dilating them. 

The elastic force of this medium, he 
shews must be prodigious. Light moves 
at the rate of 95,000,090 miles iniibott 
eight minutes, yet the vibrations and 
pulses of this medium, to cause the Iit9 
of easy reflection and easy transonission, 
must be swifter than light, which is 
700,000 times swifter than sound I'he 
elastic force ef this medium therefore in 
proportion to its density must be above 
400,000,000,000 times greater than the 
elastic force of the air in proportion to its 
density ; the velocities and pulses of the 
elastic mediums, being in a subduplicate 
ratio of the elastidties and the rarities of 
the mediumstaken together,and thus may 
the vibrations of this medium be conceiv- 
ed as the cause of tiie elasticity of bodies. 

MEDULLA. See Anatowt'. 

MEDUSA, in natural history, a g-enus 
of the Vermes MoUnsca class and order. 
Body gelatinous, orbicular, and geherally 
flat underneath ; mouth central, beneath. 
There are forty-four species divided into 
two sections, viz. A. body with ciliate 
ribs. B. body smooth. The animals of 
this genus consist of a tender gelatinous 
mass of different figureSyfumiimed with 
arms proceeding from the lower surface; 
the larger species, when touched, cause 
a slight tingling and redness, and are 
usuaUy denominated sea-netties ; they 
are supposed to constitute the chief food 
of cetaceous fish ; and most of them shine, 
with g^at splendour in the waters 

MEERSCHAUM, in mineralogy, a spe- 
cies of the talc genus, is generadly of a 
yellowish white colour; it occurs massive; 
intemallv it is dull} it adheres to the 
tongue, feels greasy, and the specific gra- 
vity is 1.6. It is infusible before the blow- 
pipe without addition. Vhe constituent 
ptftsare, 

SiHca ...... 41 

Magnesia ' 18.25 

Lime ...... 0.5 

Water X%9a 

Csrbonicacid . . S 

9ar5 
Loss ... 1.25 

100 DO 

It is principally found in Natotia, in 
Lesser Asia ; and the island of Samoa ; 
also in Greece, Hungary, and Moravia; 
in Spain, aad in some paits of America. 
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It is chiefly used fop the manufacture of 
tobacco-pipes. But the Turks use it as a 
taedicine ; they cover also the head and 
eyes of dead bodies with it before burial. 
It is used in various parts of the Turk- 
ish dominions as fuller's earth is used 
here. It is distinguished frOm native talc 
earth by its colours, greater softness, and 
less specific gravity ; from lithomarge, by 
its colours and specific gravity ; and from 
bole, by its Colours, want of lustre, and 
transparency. 

MEESIA, ill botany, a genus of the 
Cryptogamia Musci class and order. Ge- 
neric character! capsule oblong; peris- 
tome double ; outer with sixteen short 
blunt teeth; inner with as many sharp 
cilias, distinct or connected by net- work : 
inales approaching the females, or dis- 
coid, on a different plant. 

MELALEUCA, in botany, a genus of 
the Polyadelphia Polyandria class and or- 
der. Natural order of Myrti, Jussieu. 
Essential character: calyx five-cleft, half 
superior; petals five ; filaments many, 
very long, in five bodies ; style one ; cap- 
sule three-celled. There are eleven spe- 
cies, of which M. leucadendroui aromatic 
melaleuca; is a tree with a black trunk 
and white branches, whence the name 
melaleuca, leaves quite entire, almost 
Veinless, petioled ; fructifications sessile, 
agglutinated, scattered below the leaves. 
It is a native of some parts of the Ea'&t In- 
dies and Cochin China ; from it is distil- 
led the green aromatic oil called cajeput, 
from cayaputi, a white tree, which is the 
Malay name; the oil has the taste of pep- 
permint, and a smell like turpentine j it 
seldom comes to Europe unadulterated ; 
a decoction of the leaves is much used in 
Cochin China as a tonic, &c. The bark 
IS very serviceable in caulking boats and 
covering houses. M. hypericifolia, St. 
John's wort leaved melaleuca, is the most 
.beautiful of the genus ; it is plentiful in 
the English gardens, and was generally 
taken for an hypericum, till it produced 
Its elegant flowers, which grow in a cy- 
hndrical form round the branches, having 
some resemblance to those of metroside- 
ros lanceolata, commonly called citrina, 
occasioned by the radiated crimsoix fila- 
njents projecting in every direction': the 
claws of those filaments are very long, li- 
near, and of a dull yellowish hue, like the 
petals. It grows in swampy grounds, in 
New South Wales. 

MELAMPODIUM, in botany, a genus 
of the Syngenesia Polygamia Necessaria 
class and order. Natural order of Com- 
posite Discoideae. Corymbiferae, Jussieu. 
Essential character: galy:^ fiye-leayed j 

voL.vm. 



receptacle chafl^, conical; down one- 
leafed, involuteu, converging. There 
are three species, annuals, and natives of 
South America and the West Indies. 

MELAMPYRUM, in botany, covhwheat, 
agehusofthe Didyilamia Angiospermia 
class and order. Natural order of Perso- 
natse. Pediculares, Jussieu. Essential 
character; calyx four-cleft; corolla up- 
per lip compressed, with the edge folded 
back ; tapsule two-celled, oblique, open- 
ing on one side ; seeds two, gibbous. 
There are five species, four of them are 
natives of Britain, growing spontaneously 
in corn-fields ; they are all annuals. ' 

MELANITE, in mineralogy, a species 

J>f the flint genus, is of a velvet black co- 
our inclining to greyish black. It occurs 
crystallized, and also in grains. In figure 
the crystals are sil[-sided prisms. Exter- 
nally It is always smooth and shining, ap* 
preaching to splendent. Internally it is 
shining, inclining to glistening. Specific 
gravity 3.7 to 3.8. It is composed of 

Silica 35 

Alumina 6 

Lime 32 

Oxide ofiron ... 25 

Manganese .... 2 

100 



It has been found only at Frescati and 
St. Albano near Rome, in rocks belong- 
ing to the newest floetz trap formation. 

MELANTHIUM, in botany, a genus of 
the Hexandria Trigynia class and order* 
Natural order of Coronaria Junci, Jus- 
sieu. Essential character: corolla six- 
petalled : filaments from the enlongated 
claws of the corolla. There are ten spe- 
cies, of which M. virginicum, Virginian 
melanthium, has the flower stalks from 
six to eight inches high, branching at top 
into three or four divisions, with two or 
three linear leaves below the flowers; 
corolla of a dusky colour^ rarely succeed- 
ed by seeds in England. Native of Vir- 
ginia and several parts of North America. 

MELA STOMA, in botany, a genus of 
the Decandria Monogynia class and order. 
Natural order of Calacanthemse. Melas- 
tomx, Jussieu. Essential character : ca- 
lyx five-cleft, bell-shaped ; petals five, in- 
serted into the calyx ; berry five-ceUed, 
wrapped up in the calyx. There are six- 
ty-seven species, of which M. acinoden- 
dron is a large tree, having many crook- 
ed branches, covered with a brown bark, 
and smooth ^nVire kayeS; above five 
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tncbtt \0ng9 and two broad in the middle, 
with three deep veins runnini^ through 
them ; both sides are of a light green, the 
«dges are sharply indented, ending in 
tciiie points; the fruit grows in loose 
spikes at the end dt the branches, of a 
▼iolet colour. Natire of South America. 
MELEAGRIS, in natural history, the 
iurkey, a genus (if birds of the order Gal- 
linx. Generic character : bill convex, 
short and strong ; head and neck cover- 
ed with spongy caruncles; chin with a 
longitudinal membranaceous caruncle; 
tail broad and expansile. Gmefm notices 
two species, and Latham five. Theraelea* 
1^ gallipavo, or wild turkey, is a native 
of America, the presumed origin of every 
species under the genus. In the north- 
«m parts of that continent these birds 
are found in flodcs even of several hun- 
dreds, which, durmj^ the day-time, vesort 
to the woods, feeding principally upon 
acorns, returning by night to some 
■swampy grounds, where ihej roost upon 
the highest trees. In CaroRna thev oe- 
easionally grow to the weight of thirty, 
and even, it is said, forty pounds, and at 
'Surinam, they attain also a very consi- 
derable size. They are often taken by 
%ieans of dogs, which, obliging them to 
tunibr a very considerable time, at length 
nearly exhaust their strength, and force 
them to tale refuge in the tops of the 
tallest trees. Here, if within jfeach of 
tiie sportsman, they incur inevitable de. 
tftruction, as the preceding exertions have 
occasioned so great a lassitude as to pre- 
dude f3A further effort ; and they drop 
one after another, submitting without the 
idi^test resistance to their Bite. Tnt" 
keys breed only once in a year, but will 
produce a great number at a time, some- 
times even so many as seventeen. The 
female sits with extreme closeness, and 
is very asaduous in maternal duties. The 
jFoung, however, are very susceptible of 
injury, from almost innumerable causes, 
from cold and wet, and even sunshine it- 
self, which, when powerful, has often 
been known to prove fatal to them. 
They are reared, therefore, in England 
with great care and difficulty only, but 
in the counties of Suffolk and Norfolk 
are nevertheless considered as a profit- 
able appendage to almost every farming 
establishment. From these counties they 
are driven to the metropolis at certain 
seasons, and urged on the road hj long 
sticks with bits of red cloth waving at 
the end of them, the sight of which ex- 
cites in these birds uncommon terror. 
In their expressions of the strongest feel- 
ings, both of attachment and ^ptipathf, 



they raise their train, and spread it near::^ 
ly into a complete circle, uttering certain 
hollow and internal sounds, which pro- 
duce a general agitation throughout the 
body. Collecting and displaying, in this 
manner, their whole dignity, they move 
with a slow and ostentatious step, de- 
sirous, as it were, to convince alike the 
objects of their love and hatred of their 
possessing superior power and conse- 
quence See Avis, Plate VIII. fig. 8. 

MELIA,in botany, bead4ree,9. g^enus of 
the Decandria Monogynia class and or- 
der. Natural order of Trifailatae. Meliae, 
Jussieu, Essentia] character: ealyx five- 
toothed ; petals five ; nectary cylindric, 
bearing the anthers at ita mouth ; drupe 
with a five-celted nudeus. There are 
three species, large trees, growing natu- 
rally in the East Indies. 

MELIANTHTTS, in botany, honey-Jloio* 
«r, a genus of the Didynamia Angiosper- 
mia dass and order. Natural order of 
Corydales. Rutacex, Jussieu. Essential 
character : calyx four-leaved, the lower 
leaf gibbous; petals four,, with the nec- 
tary within the lowest ; capsule five-cell- 
ed. There are three species, natives of 
the Cape of Good Hope. 

MELICA, in botany, meUc-graat a ge« 
nusof the Triandria Digynia class and or- 
der. .Natural order of Gramina, Granii- 
neae or Grasses. Essential character : ca- 
lyx two-valved, two-flowered, with the 
rudiment of one or two florets that are 
abortive between the two others. T^re 
are fpurteen spedes. 

MELICOCCA, In botany, a genus of 
the Octandria Monogynia class and order. 
Natural order of Sapindi, Jussieu. Es- 
sential character : calyx four-parted ; pe- 
tals four, bent back below the calyx ; 
stigma subpeltate ; drupe or berry coria- 
ceous. There is but one species, viz. M. 
bijuga, a middle sized tree with spread- 
ing branches ; it is a native of South Ame- 
rica, and cuhivated both in the East and 
West Indies; it thrives well in the low 
lands about Kingston in Jamaica, some- 
times rising to the hdght of eighteen 
feet or more ; the fruit is mellow, grow- 
ing to the size of a large plum. 

MEIJCOPB, in botany, a genus of the 
Octandria Monogynia class and oider. 
Essential character : cal}rx inferior, four- 
leaved : petals four ; nectary glan^ four, 
twin : capsule four ; one-seeded. There 
is but one species, t«s.M. ^mata, % na- 
tive of New Zealand. 

MEUCYTUS, in botany, a genus of 
the Dioecia Pentandria class and order, 
Essential character; calyx five-toothed r 
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conUa fiye-petalled, three times aft long 
as the cadyx ; nectaiy five scales ; male an* 
there five, without filaments, fastened to 
the inside of the nectary ; female stigma 
fiattened out, four or five lobed ; cap- 
sule berried, one-celled ; seeds nestling. 
There is but one species, tdz. If . ramlflo- 
ras, a native of New Zealand. 

MELISSA, in botany, baum or balm,SL 
genus of the Didynam'ia Gymnospermia 
class and order. Natural oraer of Verti- 
cUlatae. JLabiatx, Jussieu. Essential cha- 
racter : calyx dry, fiattish above ; upper 
lip subfastigiate ; corolla^ upper lip some- 
what arched, bifid: lower lip with the 
middle lobe heart-shaped. There are six 
species, of which M. ofiScinalis, common 
garden balm, has a perennial root and an 
annual stalk, which is square, branching 
from two to three feet high ; leaves bv 
pairs at each joint, two inches and a half 
long ; the flowers grow in loose small 
bunches from the axils in whorls, upon 
nngle peduncles of a white or yellowish 
colour. Baum or balm is a native of the 
southern parts of Europe, especially in 
mountai nous situations. 

HEIJTTIS, in botany, battard bauniyik 
genus of the Didynami% Gymnospermia 
class and order. Natural order of V erti- 
dllatz. Labiatx, Jussieii. Essential cha- 
racter : calyx wider than the tube of the 
corolla : corolla, upper lip flat, lo^er cre- 
nated : anthers crosswise. There are two 
species, viz. M. melissophyllum, bastard 
balm, and M. Japonica ; the former has a 
perennial root, sending up three or four 
stems about a foot and a naif in height ; 
leaves opposite, petioled, elliptic, a Uttle 
pointed; flowers large and handsome^ 
growing principally on one side ; pedun- 
cles round, hsdry, and axillaiy : much ho- 
ney is secreted from a gland that encir- 
cles the base of the germ, for which rea- 
son it is a ^vourite plant with bees. Na- 
tive of several parts of Europe. 

HEIXITES, in chemistry, a genus of 
talts formed from the Ksllttic oa^, 
which see. 

ItEIXITE, or honetf-9Pane, in mineralo- 

S, takes its name from the yellow colour 
e that of honey. Its primitive fi^re 
is an octahedron, formed by four-sided 
pyramids, the common base of which is a 
perfect sauare. The crystals are small, 
their surface is commonly smooth and 
shining. Internally it is splendent, with a 
lustre oetveen, vitreous and resinous. It 
is transparent, passing into the opaque, 
and possesses a double refraction. It is 
softer than amber, and brittle. Specific 
gravity is from about 1,5 to 1.7. It be- 
comes electric by finction, but continues 



so but a ihort time. From.some espeTi* 
ments of Klaproth, the constituent parti 
of mellite are> 

Silica 1.375 

Iron ....... P.125 

Alumina' 14.5 

Kellitic acid, water, and loss 84. 

100 



This mineral is not often to be met , 
with ; hitherto it has been found k% JEtern 
in Thuringla ; in the district of Saal ; and 
in Switzerland. It occurs on bituminous 
wood, and earthy coal, and is commonly 
accompanied with sulphur. 

MELXJTIC acidt in chemistry, is pro- 
cured from the substance just aescribed 
by the following process. The mineral is 
reduced to powder, and boiled with about 
72 times its weight of water ; the alumina 
is precipitated in the form of flakes, and 
the acid combines with the water. By 
filtration and evaporation, crystals are de* 
posited, which are the crystals of mellitic 
acid i they are in the form of fine needle%. 
or in small short prisms with shining 
faces ; they have a slightly acid taste, ac» 
companied with some degree of bitter-, 
ness. This acid is not very soluble ia 
water; its constituent parts are, carbon, 
hydrogen, and oxygen The acid enters 
into combination with the earths, alkalies- 
and metallic oxides, and forms com- 
pounds denominated mellates. 

MELOCHIA, in botany, a genus of the 
Monadelphia Pentandria class and order.. 
Natural order of Columniferae. Malva- 
cex,Jussieu. Essential character: five- 
stvled; capsule five-celled, one-seeded^ 
Tnere arc eleven species, of which VL 
pyramidata, pyramidal melochia, is an 
elegant litUe plant, about three feet in 
height, so slender and weak as generally 
to require some support ; the umbels of 
flowers are usually placed pretty near, 
and each has five or six rays on a com- 
mon peduncle ; it is a native of Brazil and 
Jamaica. 

MELODINUS, in botany, a genus of 
the Pentandria Digynia class and order. 
Natural order of Contortse. Apocinex,. 
Jussieu. Essential character : contorted 
nectary in the middle of the tube, stel- 
late ; berry two-celled, many seeded. 
There is but one species, viz, M. Scan- 
dens, a native of New Caledonia. 

MELODY, in music, the agreeable ef- 
fect of different sounds, ranged and dis- 
posed in succession ; so that melody is 
the effect of a single voice or instrument 
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by which it isjistinguished from harmony. 
See Music. 

MEJLOE, in natural history, a genus of 
insects of the order Coleoptera. Anten- 
nae moniliform ; thorax roundish : head 
in6ected, g'ibbous; shells soft, flexile. 
Thirty-five species have been enumerat- 
ed and described : these are separated 
into two divisions. A. without wings ; 
shells abbreviated. B. winged; shells 
as long as the abdomen. The latter di- 
vision is again divided into those that 
have horny jaws, bifid ; and those with a 
linear jaw, entire. Of the species we 
may notice M. proscaraboeus, or oil- 
beetle, which is entirely blue-black or 
dark violet ; it is found in the advanced 
state of spring in fields and pasturesT, . 
creeping slowly, the body appearing so 
distended with eggs, as to cause the in- 
sect to move with difficulty. On being 
roughly touched it suddenly exudes a 
yellowish moisture from the pores, of a 
yellow colour, and of a very penetrating 
and peculiar smell. The female of this 
species deposits her eggs in a heap be- 
neath the surface of the ground ; from 
these are hatched the larvae, which find 
subsistence by attaching themselves to 
other msects, and absorbing their juices. 
M. vesicatorius, blister-fly, or Spanish 
fly, is, as its name imports, found chiefly 
in Spain. This is an insect of very great, 
beauty, being entirely of the richest 
gilded grass-green, with black antennae. 
This is the famous cantharides of the 
shops, the safest and most efficacious 
blister-plaster. 

MELON, in botany, is accounted only 
a species of cucumber. See Cucumis. 

MELOTIIRIA, in botany, a genus of 
the Triandria Monogynia class and order. 
Natural order of Cucurbitaceae. Essen- 
tial character: calyx five-cleft; corolla 
bell-shaped, one-petalled ; berry three- 
celled, many seeded. There is but one 
species, viz. M. pendula, a plant growing 
wild in the woods in Carolina and Vir- 
ginia ; it creeps upon the ground with 
slender vines, having angular leaves, re- 
sembling those of the melon ; the fruit, 
in the West Indies, g^ws to the size of 
a pea of an oval figure, changing black 
when ripe ; the inhabitants pickle them 
green. 

MELTRIS, in natural history, a genus 
of insects of the order Coleoptera. An- 
tennae entirely perfoliate ; head inflected 
under the thorax ; thorax margined ; lip 
clavate, emargiuate; jaw one toothed, 
pinnate. There are three species, viz, 
thp yiridisi the niger, ^ind the lineatus. 



MEMBER, in architecture, denotes 
any part of a building ; as a frieze, cor- 
nice, or the like. This word is also some- 
times used for the moulding. See Moul»- 
iiro. 

MEMBRANE, in anatomy, a pliable 
texture of fibres, interwoven together in 
the same plane. 

MEMECYLON, in botany, a genus of 
the Octandria Monogynia class and order. 
Natural order of Calyciflorac. Onagrac, 
Jussieu. Essential character -. calyx su- 
perior, with a striated base, and the mar- 
gin quite entire ; corolla one-petalled ; 
anthei-s inserted into the side of the apex 
of the filament j berry crowned with a 
cylindrical calyx. There are four spe- 
cies, natives of warm climates. 

MEMORY, a faculty of the human 
mind, whereby it retains or keeps the 
ideas it has once perceived 

Memory, says Mr. Locke, is, as it 
were, the store-house of our ideas ; for 
the narrow mind of man not being capa- 
ble of having many ideas under view at 
once, it was necessary to have a reposito- 
ry, in which to lay up those ideas which 
It may afterwards have use for. But our 
ideas being noting but actual percep- 
tions in the mind, which cease to be any 
thing when there is no perception of 
them, this laying up our ideas in the re- 
pository of the memory signifies no more 
than this ; that the mind has a power, in 
many cases, to revive perceptions it has 
once had, with this additional perception 
annexed to them, that it has had them be- 
fore. And it is by the assistance of this 
faculty, that we are said to have all those 
ideas in our understandings which we can 
bring in sight, and make the objects of 
our thoughts, without the help of those 
sensible qualities which first imprinted 
them there. 

Attention and repetition help much to 
the fixing ideas in our memories: but 
those which make the deepest and most 
lasting impressions are those, which are 
accompanied with pleasure and pain. 
Ideas but once taken in and never again 
repeated, are soon lost ; as those of co- 
lours in such as lost their sight when verj- 
young. 

The memory of some men is tenacious 
almost to a miracle : but yet there seems 
to be a constant decay of all our ideas, 
even of those which are struck deepest, 
and in minds the most retentive ; so that 
if they be not sometimes renewed, the 
print wears out, and at last there remains 
nothing to be seen. 

Those ideas that are often refreshed by 
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a frequent return of the objects or ac- 
tions that produce them, fix themselves 
best in the memory, and remain longest 
there : such are the original qualities of 
bodies^ viz. solidity, extension, figure, 
motion, &c. and those that almost con- 
stantly affect us, as heat and cold. 

In memory, the mind is oftentimes 
more than barely passive; for it often 
sets itself on work to search some hidden 
ideas ; sometimes they start of their own 
accord; and sometimes tempestuous pas« 
sions tumble them out of their cells. 
This faculty other animals seem to have 
to a great degree, as well as men, as ap- 
pears by birds learning of tunes, and their 
endeavour to hit the notes right. For it 
seems impossible that they should endea- 
vour to conform thei/ voices (as it is 
plain they do) to notes whereof they have 
no idea. 

Memojit, local, among orators, is no- 
thing but the associating the different 
heads to be handled with the objects be- 
fore the speaker's eye ; so4.hat by only 
looking around him, he is put in mind of 
what he is to say. 

Mbmobt, atdficial, Msmoria Technica, 
a method of assisting the memory, by 
forming certain words, the letters of 
which shall signify the date or xra to be 
remembered. In order to this, the fol- 
lowing series of vowels, diphthongs, and 
consonants, together with their corres- 
ponding numbers, must be exactly learn- 
ed ; so as to be able at pleasure to form 
a technical word, that shall stand for any 
namber, or to resolve such a word alrea- 
dy formed. 



a e 


i 


u 


an 


oi 


ei 


on 


y 


1 2 


3 4 


5 


6 


7 


8 


9 





b d 


t f 


/ 


8 


P 


M 


n 


1 



The first five vowels, in order, naturally 
represent 1, % 3, 4, 5 ; the diphthong au 
= 6, as being composed of a and u, or 1 
-(-5 = 6; and for the like reason, oi = 7, 
and ou = 9. The diphthong « will easily 
be remembered for 8, as being the ini- 
tials of the word. In like manner, where 
the initial consonants could conveniently 
be retained, they are made use of to sig- 
nify the number, as t for 3, / for 4, « for 
6, and n-for 9. The rest were assigned 
without any particular reason, unless that 
possibly^ may be more easily remember- 
ed for 7, or septem ; k for 8, or on^<n ; 
d for 2, or duo ; b for 1, as being the first 
consonant ; and I for 5, being the Roman 



letter for 50; than any others that could 
have been put in their places. 

It is furtner to be observed, that z and 
y being made use of to represent the 
cypher, where many cyphers meet to- 
gether, as 1,000, 1,000,000, &c. instead 
of a repetition of a z y z y z y, fcc. let^ 
stand for 100, th for a thousand, and m 
for a million. Thus a^ will be 100, iff 
300, ouff 900, &c. ; ath 1,000, am 1,000,000, 
loum 59,000,000, &c. 

Fractions may be set down in the fol- 
io win|^ manner ; let r signify the line se- 
paratmg the numerator and denominator, 
the first coming before, the other after 
it ; as iro ^, urp ^, pourag ^^^ &c. When 
the numeratbr is 1, or unit, it need not 
be expressed, but begin the fraction with 
r ; as jv 1 ri > ro J, &c. So in decimals. 

This IS thte pnncipal part of the me- 
thod which consists m expressing num- 
bers by artificial words. The application 
to history and chronology is also perform- 
ed by iU*tificial words. The art herein 
consists in making such a change in the 
ending of the name of a place, person, 
planet, coin, &c. without altering the be- 
ginning of it, as shall readily suggest the 
thing sought, at the same time that the 
beginning of the word, being preserved, 
shall be a leading or prompting syllable 
to the ending of it so changed. Thus, 
in order to remember the years in 
which Cyrus, Alexander, and Julius 
Cxsar, founded their respective mo- 
narchies, the following words may be 
formed; for Cyrus, Cyrw/*; for Alexander, 
Alexito; for Julius Caesar, Julio*. Uts 
signifies, according to the powers assign- 
ed to the letters before mentioned, 536 ; 
ita is 331, and o« is 46. Hence it will be 
easy to remember, that the empire of 
Cyrus was founded 536 years before 
Christ, that of Alexander, 331, and that 
of Julius Cxsar, 46. This account is 
taken from a treatise entitled "A New 
Method of Artificial Memory;" where 
the reader will find several examples in 
chronology, geography, &c. of such arti- 
ficial words disposed in verses, which 
must be allowed to contribute much to 
the assistance of the memory, since, be- 
ing once learned, they are seldom or 
never forgot. However, the author ad- 
vises his reader to form the words and 
verses himself, in the manner described 
above, ashe will probably rememberthese 
better than those formed by another. 

Be this as it will, we shall here give his 
table of the kings of England since the 
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Conquest; vhere one thooMod bein|^ 
Added to the italics in each word, ez« 
presses the year when they began their 
reigns. Thus 

wi]-con«ati, RufM, Hen-ro^. 
6teph^7 8c HensecMi/^ Ricfa^n, Jimn» 
HethdiM, 8c Edihid. 

Edsetyp, Edterfet, Biattoip, Btfotoun, 
Hefi/adque. 

Hensi/ed; Edquai/otix, Efi Rdb/, Hen- 
sepfeilf Henoc/yn. 

£dsez/to» Utylutf Eluhtk, Jani«yd; Ca- 
roprimneL 

CarsecfoJI?, JaxtuHf, Wilteik, Anfnfb, 
GeobfhM'ty. 

MENACHIN1T£» in mineraloffr, aspe- 
cies of the Titanium genus, is of a grey- 
ish black colour, inclining to iron-black; 
it occurs only in very small ilattish angu- 
lar grains, which have a rough, glimmer- 
ing surface ; internally it is glistening; 
specific gravity 4.3 to 4.5. it is attracta- 
ble by the magnet, but in a much > weaker 
degree than iron sand, or magfnetic iron- 
stone. Without addition, it is infusible 
before the blow-pipe ; it tinges boitfiX of 
a greenish colour, which inclines to 
brown: according to Klaproth, the con- 
stituent parts are 

Magnetic oxide of iron . 51 

[ Oxide of menachine . 45.25 

Oxide of manganese . 0.35 

Silica ., 3.50 

100.00 



This mineral is found accompanied by 
fine quartz sand, in the bed of a rivulet 
which enters the valley of Manachan in 
Cornwall ; also on the shores of the island 
of Providence in America; and at Bo- 
tany Bay: it is distinguished from iron- 
sand by the fracture, lustre, and inferior 
hardness. 

MENAIS, in botany, a genus of the 
Fentandria Monogynia class and order. 
Natural order of Borragineae, Jussieu. 
Essential character : calyx three-leaved ; 
corolla salver-shaped ; berry four-celled ; 
seeds solitary. There is but one species, 
viz, M. topiaria, a native of South 
America. 

HENILITE, in mineralo^, is of a 
chesnut-brown colour, inclining to liver- 
brown : externally, it is marked with nar- 
row stripes of reddish brown and pearl- 
grey, wnich alternate with each other. 
It occurs in tuberose imbedded masses, 
the surface of which is smooth and rib- 
bed^ tad sometimeB covered with a white 



MEN 

crust. U is found in adhesi^ slate, tt 
Menil Montagne* near Paris » the consti- 
tuents are* 

Sirica 8550 

Alumina 1. 

Oxide of iron 0.50 

Calcareous earth .... 050 
Waterand carbonaceout matter 11 .00 

98.50 
Loss . 1.5 

100 



MENISCIUM, in botany, a genus of 
the Cryptogamia Filices, or Ferns. Gene- 
ric, character: capsules heaped in cres- 
cents, interposed between the veins of 
the frond. There is but one species, viz. 
M. reticulatum, a native of Martinico, 
Brazil, &c. 

MENISCUS, in optics, a lens, conTex 
on one side. and concave on the other. 
See LiHs. For finding^he focus of a 
meniscus, the rule is : as the difference of 
the semidiameters of the concavity and 
convexity is to the semidiameter of the 
concavity, so is the diameter of the cod' 
vexity to the focal distance. 

MENISFERMUM, in botanv, ntm- 
teed, a genus of the Dioecia Dodecandria 
class and order. Natural order of Sar- 
mentacex. Mensiperma, Jussieu. Essen- 
tial character : male petals, four outer; 
eight inner; stamina sixteen: feipale, 
corolla as in the male; stamina eight, 
barren ; berries two^ one-seeded. There 
are thirteen species. 

MENSURATION is the art of asccr- 
taining the contents of superficial areas, 
or planes ; of solids, or substimtial ob- 
jects; and the lengths, breadths, &c. of i 
various figures; either collectively or 
abstractedly. The mensuration of a plane 
superficies, or sttrface,lying level between 
its several boundaries, is easy : when the 
figure is regular, such as a square* or a 
parallelogram, the height, multiplied by 
the breadth, will give the superficial con- 
tents. Thus, if a table be 5 feet 2 inches 
in length, by 4 feet 1 inch in breadth, 
multiply 62, (the number of inches in 5 
feet 2 inches) by 49, (the number « 
inches in 4 feet 1 inch,) the result wUi 
shew the number of square inches; whicD, 
being divided by 144, (the numbc ^ 
square inches in a square foot,) wiU»- 
hibit the number of square feet on tne 
surface of the table. Whatever balaflW 
may remain^ msy either be left «"**'* 
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tiotia]« or hundred and foriy-fotirth parts; 
or, being divided by 36, may be made to 
show the nambers of quarters of square 
feet, beyond the integers produced by the 
first division. 

For instance, multiply 63 inches 
by 40 inches 

558 
248 / 

Divide by 144)3038)21 .^^^ 
288 

158 

144 

"~14 



In regard to triangles, their bases nml- 
tiplied by half their heights, or their 
heights by half their bases, will give the 
superficial measure. But it is necessary 
to cantkm our readers not to measure by 
the oblique line of a triangle, considering 
it as th^ altitude : a reference to the arti- 
cle GsOKXTBT will show, that the height 
of a triangle is taken by means of a per* 
pendicuiartothe base, limited by a paral- 
lel to the latter, which ex|ictly includes 
the apezy or summit. 

Any rectangular figure may have its sur- 
face estimated, however numerous the 
sides may be, simply dividing it into 
triangles* by drawing lines from one angle 
to another, but takinf^ care that no cross 
lines be made: thus, if a triangle should 
be equally subdivided, it may be done by 
one line, which must, however, be drawn 
from any one point to the centre of the 
oppottte face. A four-sided figure will 
be divided into two triangles, by one ob- 
lique line connecting the two opposite 
angles : a five-sided figure (or pentagon^ 
by two lines, cutting as it were one tri- 
angle out of the middle, and making one 
on each side : a six-sided figure (or hex- 
agon) will require three diagonals, which 
will make four triangles : and so on to 
any extent, and however long, or short, 
the several si(}es may be respectively. 

With respect to the form and proper- 
ties of various figures, we refer our read- 
ers to the head of Gsomstbt, where all 
that relates thereto is pointed out, and 
the commutations they undergo, when 
their contents or areas are measured, will 
be distinctly seen. 

The ai99t oneatial B^ijif is th« ^ird^. 



of which mathematicians conceive itim« 
possible to ascertain the area with per- 
fect precision, except by the aid of loga* 
rithmic and algebraic demonstration. It 
may be sufficient in this place to state, 
that 81^ of the diameter will give the 
aide of a square, whose area will be cor^ 
respondent with that of a circle having 
10 for its diameter. Therefore, as the 
diameter may be easily divided, either 
arithmetically, or mechanically, into teh 
equal parts, and one of those parts into 
seventeen, by taking 8 integers^ and 10 
of the irtb portions, the side of such a 
square may be easily demonstrated. 
Where a circle is small, its scale may be 
extended by an oblique line, which may 
be made to any extent, as shewn in the 
§if. 7, Pkte X. Miscel. where A B is the 
diameter of a circle, and A € the oblique 
line, lying between the perpendiculars 
that would fall on A B. If A C be divid- 
ed into any number of parts, perpendi- 
culars drawn from A B to the points of 
division, as a ^, c <^ will divide the diame- 
ter exactly, in the same proportions as 
AC is divided. The radius, orsemidia- 
meterofacircle, also g^ves us the means 
of forming a square corresponding with 
its area. Having drawn the whole diame- 
ter, A B, fig. 8, take the radius, C B, an4 
set it off from B to D ; from which mea- 
sure another radius, at right angles with 
C B, to wherever it may fall, t e, at E, on 
the diameter : the hypothenose, B £, will 
give the side of the square sought. 

We have been particular in describing 
this process, because so manv circular or 
cylindrical figures come under the mea- 
surer's consideration, whether they be 
mirrors, arched passages, columns, &c. 
The contents of a pillar are easily ascer- 
tained, even though its diameter may be 
perpetually varying; for if we take the 
diameter in diflTerent parts, and strike a 
mean between* every two adjoined mea- 
surements, and multiply that mean area 
by the depth,orinterval between the two, 
the solid contents will be found. 

The contents of pyramids are measur- 
ed by multipljring the areas of their ba- 
ses by half their lengths: or their lengths 
by half the areas of their bases. Cones^ 
whose sides are straight, are equal to one- 
third the solid contents of cylinders, equal 
to them in base and altitude. 

Solids, which harve a certain degree of 
regularity, may be easily measured : thus 
a cube is computed by multiplying first 
its width by its length ; then their sum 
by its height : thus a cube, measuring four 
€eet each way, would be 4x4«al6x439 
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64. This is the meaning of what is called 
the cube root : see Cubic Nfmbsb. 
Parallelopipedons, or solids of a long 
form, such as squared timbers, are mea- 
sured by the same means : say that a tim- 
ber be seven feet long, and at its ends 
be sixinchesby four. The area of either 
end, which is here considered as the base, 
will give 34 squares inches, which multi- 
plied by 84 (the number of inches in 7 
feet) will show 2,016 solid inches. Divide 
by 1728, (the number of solid inches in a 
solid foot), and the result will be 1 foot 
288 solid inches. But we have a short- 
er way, when, as in the above instance, 
the parts are regular multiples ; for 6 by 
4 is the sixth part of a superficial foot; 
consequently six feet in length of 
such a beam answers to one foot cube, 
and the remainder will shew the sixth 
part of a foot cube ; so that we 
may indicate the amount, either as 
above, or by calling it one solid foot and 
one-sixth. For the mensuration of grow- 
ing timber, various modes have been of- 
fered ; but we know of none more simple 
than that invented by Captain William- 
son, and exemplified in his ** Mathema- 
tics Simplified." 

His practice has been to fix a short bat- 
ten, at exactly 45 degrees, angular with a 
staff of about 5J feet long ; the latter be- 
ing Armed with a spike to fix it in the soil, 
and having a plumb line at one corner. 
When a sight taken along the batten, (the 
staff being exactly perpendicular,) points 
to the highest part of a tree, that is of 
the main trunk, measure the distance from 
the place where the staff is fixed to the 
place where the tree stands : the inter- 
mediate distance, added to the length of 
the stafl^*, will shew the height to which 
the timber is marketable. For it is evi- 
dent, that as an angle of 45 degrees gives 
equal base and perpendicular, somust the 
altitude correspondent with the distance 
between the junction of the batten with 
the staff to the tree, and a perpendicular^ 
from the part cut on the tree, by the line 
of sight, to the level ofth at junction, the 
length of the staff must cori'espond with 
the length of stem below that level. We 
beg leave to refer our readers to the pub- 
lication above quoted for further particu- 
lars on this head, as well as for numerous 
useful hints in regard to surveying in ge- 
neral. See fig. 9. 

After a tree has been felled, its girth is 
usually taken at each end, and at the mid- 
dle, when there is no particular swell, 
or that the top extremity does not sud- 
denly decrease. This rule may answer 
well i but where the irregularity is great. 



it is better to take many more girths, anj 
summing up the whole, to divide their 
amount by the number of girths taken, 
so as to establish a mean measurement. 
Divide that mean measurement by 4, to 
find the side of a square to which the tree 
will be reduced when prepared for the 
sawyer. If the whole solid contents are 
to be estimated, divide by 3, instead of 
by 4, and taking the third |)art, thus 
given, for a diameter, act upon it as ah«a- 
dy shewn, to find the side of a square, 
equal to the circle of which that ascer- 
tained third part is the diameter. 

The i^reatest portion of mensuration 
appertains to the contents of solid bodies, 
or areas, such as hay-stacks, interiors of 
bams, granaries, &c. ; all of which come 
under Sie rule laid down for cubes, &c. 
When any sides fall in regularly, as in 
garrets, &c. the inclined part must be 
treated as a pyramid, or as a quoin, (or 
wedge), and the whole be summed up 
together. The contents of casks, tubs, 
&c. are treated of under the head of 
GAUGiir&, (which see), and that part of 
our subject which appertains to the ad- 
measurement of lands, as also to the dis- 
tances, heights, &c. of remote objects, 
accessible or otherwise, will be found un- 
der the head of SuKVETiire. 

MENTHA, in botany, rmni, a genus of 
the Didynamia Gymnospermia class and 
order. Natural order of Verticillatx op 
Labiatae. Essential character : corolla al- 
most equal, four-cleft, the broader seg- 
ment emarginate ; stamina upright, dis- 
tant. There are nineteen species. M. 
viridis, spearmint, possesses a more 
agreeable flavour than most of the others; 
it is generally preferred for culinary, vrA 
some medicinal purposes ; this herb con- 
tains a good deal of essential oil, as do all 
the other mints ; but of a much less 
agreeable odour than that of lavender or 
marjoram. It is a native of several pwts 
of Europe. 

MENTZELIA, in botany, so named 
from Christian Mentzelius, Physician to 
the Elector of Brandenburgh, a genus ot 
the Polyandria Monogynia class and or- 
der. Natural order of CalycanthemaC' 
Onagrae, Jussieu. Essential character: 
calyx five-leaved; corolla five-petalled; 
capsule inforior, cylindric, many-seeded. 
There is but one species, viz. M. aspcw» 
an annual plant, native of America. 

MENYANTHES, in botany, a genus ot 
the Pentandria Monogynia class and or- 
der. Natural order of Precise. Lysi- 
machiae, Jussieu. Essential character: 
corolla shaggy ; stigma bifid ; capsu^ 
onc-ceUed. There are five specic5r<>* 
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vfaich M. iiyinphoide8»4nn^edbuckbeui» 
or water-lily, has « long, stnngy, perenni- 
al root, the stems are round, smooth and 
jmnted, producing^ opposite thick leayes^ 
floating^ on the suHace of the water, on 
foot-«talk8 various in length, according to 
the depth of the stream; the flowers 
grow from the axils in a kind of se&sile 
umbel, four or five together, on long 
round peduncles, shorter than the peti- 
oles; when expanded in the sun they have 
a brilliant appearance. It is a native of 
Denmark, Holland, ^^ermany. Piedmont, 
and England, growing in ditches and slow 
streanM ; it flowers from June to August. 

MERCHANT, a person who bu3r8 and 
sells commodities in gross, or deals in ex- 
changes ;• or that traffics in the way of 
commerce^ either by importation or ex- 
portation. Formeriy, every -one who was 
a buyer or seller in the retail way was 
called a merchant, as they are still both in 
France and Holland; but here, shopkeep- 
ers, or those whQ attend fairs or markets, 
have lost that appellation. 

Previously to a person's engaging in a 
general trade, and becoming an universal 
dealer^ he ought to treasure up such a 
fund of useful Knowledge, as will enable 
him to carry it on with ease to himself, 
and 'Without risking such losses as great, 
ifl-conc^Tted undertakings would natu^l- 
ly expose him to. A merchant should 
uierefore be acquainted with the follow- 
ing parts of commercial learning: 1. He 
should write properiy and correctly. 2. 
Understand all tne rules of Arithmetic 
that have any relation to commerce. 3. 
Know how to' keep books of double and 
single ^ntiy, as journals, a ledger, &c. 4. 
Be expert in the forms of invoices, ac- 
counts of sales, policies of insurance, 
charter-parties; bilk of lading, and bills of 
exchange. 5. Know the agreement be- 
tween Uie money, weights and measures 
of an parts. 6. If he deals in silk, wool- 
len, linen, or hairmanuftustur^, he ought 
to know the places where the diflerent 
sorts of merdumdizM are manufactured, 
in what manner they are made, what are 
the materials of which they are composed, 
and from whancethe^ come, the prepa- 
rationa- of these matenals before working 
up, and the places to which they are sent 
arartbeir fabrication. 7. He ouriit to 
knowfhe lengths and breadths which silk, 
woollen, or hur-stufls, linen, cottons, fus- 
tians, lie. ought to have, according to the 
several statutes and regulations of the. 
places where they are manufactured, 
widi their different prices, according to 
the times andsetsonssandifhecanadd 

TOi,.vra. 



to his knowlndf^e the diiEereatdycs and 
ingredients which form die various co- 
lours) it will not be useless. 8. If he«con- 
fines his trade to that df oils, wines, lie. 
he ought to inform himself particularly of 
the appearances of the succeeding crops, 
in order to regulate his disposing of what 
he has on hand ; and to learn as exactly 
as he can, what they have produced when 
got in, for his direction in making then^ 
cessary purchases and engagements. 9. 
Re ought to be acquainted with the sorts 
of merchandize found more in one coun- 
try than another, those which are scarce, 
their different species and qualities, and 
the properest method for bringing tiiem 
to a good market, either by land or smu 
10. To know which are the merchandizes 
permitted or prohibited^ as wellon enter- 
mg as going out of the kmgdoms or states 
where they are made. 11. To be ac- 
quainted with the price of exchange, ac- 
cording to the course of different places, 
and what is th« cause of its rise and lUL 

12. Tb know the ctiatodu due on impor- 
tation or exportation of mef«handizes, 
according to the usage, the tarifs» and re- 
gulations of the places to which he trades. 

13. To know the best manner of fol^ng 
up, embaling, or turning the merchan- 
dizes, for their preservation. '14. To un- 
derstand the price and condition of 
freighting and msuring ships and mer- 
chandize. 15. To be acquainted with the 
goodness and value of all necessaries for 
the construction and repair^ of shipping, 
the different manner of their buildings 
what the wood, the masts, cordage, can- 
nons, «ails, and all requisites, may cost. 
16. To know the wages commonly given 
to the captains, officers, and sailors, anid 
the manner of engaging with them. 17. 
He ought to understand' the foreign lan- 
guages, or at least as many of them as he 
can attain to ; these may be reduced to 
four, vix. the Spuiish, which is used not , 
only in Sptin, but on the coast of Africa, 
from the Canaries to the Cape ofCkXKl 
Hope ; the Italian, which is understood 
on all the coasts of the Mediterranean, 
and in many parts of the Levftnl; tfie 
German, which is understood in almost all 
the northern countries ; and- the French, 
which is now beoome Almost univerMlly 
current. 18. He ought tobeaequa^ed 
with the consular jurisdiction, wifh th^ 
laws, customs, and usages, of the d^srent 
countries he does or may trade to \ and 
in general all the ordinances and regula. 
tions, both at home and abroad, that have 
anv relation to commerce. 19. Though 
it IS not nccoMMf fbr ft merelmat to %^ 

K 
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very learnedt it is proper that he should 
know something of history, particuUu*ly 
thftt of his own countiy, ^og^aphj, hy- 
drography, or the science of navigation^ 
and that he is acquunted with the disco- 
veries of the countries in which trade is 
established, in wbat manner it is settled^ 
of the companies formed to support those 
establishments, and of the colonies they 
have sent out. 

All these branches of knowledge are of 
great service to a merchant who carries 
on an extensive commerce ; but if his 
trade and his views are more limited, his 
learning and knowledge may be sa too : 
but a material req^uisite for forming a 
merchant is his having on all occasions a 
strict regard to truth, and his avoiding 
fraud and deceit, as corroding cankers 
that must inevitably destroy his reputa- 
tion and fortune. 

Trade is a thing of so universal a na- 
ture, that it is impossible for the laws of 
England, or of any other nation, to deter- 
mine all the affairs relating to it ; tl^ere- 
fore all nations, as well as Great Britain, 
shew a particular regard to the law mer- 
chant, which is a law made by the mer- 
chants among themselves : however, mer- 
chants and other strangers are sufnect to 
the laws of the country in which they re- 
side. Foreign merchants are to sell their 
merchandize at the port where they land, 
in gross, and not by retail ; and they are 
allowed to be paid in gold or silver bullion, 
in foreign coin or jewels, which may be 
exported. If a difference arises between 
the King and any foreign state, the mer- 
chants of that state are allowed six months 
time to sell their effects and leave the 
kingdom, during which time they are to 
remflQn free and unmolested in their 4)er- 
sons and goods. 

. Mbagiukt. The law of merchants is 
part of ^e common law of England. See 

: IirSUBANCE,. Bu<I.S OV EXCHAVSE. 

MEBCURIALIS, in botany, mercury, a 
.genua of the Dioecia Enneandria class 
«nd order. Natural order of Tricoccx. 
Ephorbiae, Jussieu. Essential character : 
malq^ calyx three-parted, ; corolla none; 
stamina nine or twelve ; anthers globular, 
twin i female^ calyx three-parted ; corolla 
'none; styles two; capsule dicoccous, 
two-ceUed, oqe-seeded. There are six 
species 

MERCURY, a metal which has long 
he^n distinguished, as the only one that 
retains its fluidity at the common tempe- 
rature of the atmosphere. The late dis- 
coveries of Mr. Davy have, however, pro- 
duced two others which possess this pro- 
perty : these will be noticed in their 



places: see Sosaiujc, and Potassiitm; 
see also Alkali. When the temperature 
is reduced to about 40° below zero of 
Fahrenheit, it assumes a solid form : tlus 
however is a degree of cold that never 
occurs but in hi^ northern latitudes, and 
in this country mercury can only be ex- 
hibited in a solid state by artificial means: 
see Cold. Whai congealed, its specific 
gravity is so much increased, that it sinks 
to the bottom of the fluid mass. It has 
been increased from 13.5 to 15.6. At 
about 600° of Fahrenheit, it boils and is 
changed into vapour, and this' method is 
t^iken to purify it from the admixture of 
other metals. Wh^n very pure, mercury 
is not bxydized at the common tempera- 
ture of the atmosphere, but may be con- 
. verted into an oxide by boiling. It is dis- 
solved by hot sulphuric acid, and forms 
a white salt, which, being washed with 
boiling water, produces ayellow substance 
called turbith mineral. It may likewise 
be dissolved by nitric acid with and with- 
out heat; but the mercury is more high- 
ly charged with oxygen in the former 
case than in the latter. It may be united 
to the muriatic acid by a double elective 
affinity : thus when sulphate of mercuxy 
and muriate of soda, both dry, are mixed 
and exposed to heat, a combination of 
oxide of mercury and muriatic acid is ob- 
tained by sublimation : this is called in 
the shops "corrosive sublimate.'' ** Ca- 
lomel*' is compounded of the same sub- 
stances, bjit with a larger proportion of 
mercury.* Corrosive muriate of mercuiy 
is in the form of a white compact mass, 
tending to a crystalline arrangement : it 
is soluble in about twenty parts of water, 
at the temperature of 60°, and in two 

Earts of boiling water. In alcohol much 
Lrger portions are dissolved. The taste 
of this salt is styptic and disagreeable, and 
it acts as a most virulent poison, so that 
although it is used in medicine, it cannot 
be administered in larger Quantities than 
the sixth or eighth of a grain. The oxide 
which exists in the corrouve muriate of 
mercury consists of 

Mercury . 85 

Oxygen 15 

100 

In the muriate there are 

Oxide 82 

Acid 18 

100 
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Therefore 100 parts of the muriate con- 
sist of 



Mercury 
Oxygen 



67 
12.3 



forming eigfaiky-two parts of oxide, with 
which eighteen parts of muriatic acid are 
combined. 

The oxides of mercury are all reduced 
by heat alone, without the addition of 
any combustible 8ubstance,and afford oxy- 
gen gas. Mercury itself dissolves gold, 
silver, tin, and other metals, and if pro- 
perly combined with it in sufficient quan- 
tity, the mercury loses its fluidity, and 
forms an amalgfam. It is observed, that 
a solid sunalgam of lead, and another of 
bismuth, have the property of becoming 
fluid. By combination with sulphur 
mercury affords two compounds. By 
long trituration, these bodies unite, and 
foim a black sulphuret. When united 
by liision, and afterwards sublimed, a red 
sulphuret^ is produced, called cinnabar, 
wluch, being reduced to powder, affords 
the common pigment vermilion. 

Mercury is the basis of a new fulminat- 
ing compound. The oxides precipitated 
from their combinations with acids, by 
the alkalies or eardis, especially by am- 
monia or lime, are capable, when combin- 
ed with sulphur, of detonating. If tritu- 
rated with one-sixth part of their weight 
of -sulphur, on being exposed gradually 
to heat they explode with considerable 
force. These materials must be prepar- 
ed and dried in the open ur, and expos- 
ed to the light. Mr. Howard has disco- 
vered another fulminating powder of 
mercury, i)08ses8ed of still ^eater pow- 
ersT This is prepared by dissolving 100 
grains of mercury in one ounce and a 
half of nitric acid : the solution, when 
cold, is to be poured upon two ounces of 
alcohol : a moderate heat is then to be 
applied, till an effervescence is excited, 
when a precipitate is formed, which is 
to be immediately collected on a filter, 
well washed with distUled water, and 
carefully dried in a heat not much ex- 
eeeding that of a water-bath. . From 100 
grains of mercury, between 120 and 130 
grains of dry precipitate are formed. 
This preparation fulminates very strong- 
ly. If two or three g^ns only be laid on 
an anvil, aqd struck smartly with a ham- 
mer, it explodes with a loud report. Four 
grains will occasion indentation in the 
hammer and anvil. This powder is found 
to consist of oxide of mercury, combined 
with oxalic acid and nitrous etherized 
gas: the two latter being produced dur« 



ing ito formation, by the action of the ni- 
tric acid on the alcohol. Its explo« 
sion and force are supposed to be owing 
to the oxygen present suddenly combin- 
ing with the carbon and hydrogen, form- 
ing watery vapoiv ud carbonic acid: 
azotic ^ is also discharged, and much 
caloric is evolved, so as to volatilize the 
mercury : to this, ths conversion of the 
mercuty into vapour, Mr. Howard ascribes 
its great explosive velocity. 

We have observed that mercury unites 
with many of the metals : from this pro- 
perty it is used to separate gold and sil* 
ver from the substances with which they 
are mixed. It is thus capable of extract- . 
ing the hundred-thousandth part of its 
weight of pold. In gilding and silvering, 
it is, from the same property, the medium 
of union between the gold or silver, and 
the metal on which the operation is per- 
formed. Hence mercury is of extensive 
use in the arts : its amalgam with tin is 
used in silvering mirrors, and in electri- 
cal experiments. Its importance in the 
structure of the common barometer ia« 
well known : and the uniformly of its ex- 
pansion, at various degrees of heat, has 
shewn it to be the best fluid for thermo- 
meters. 

MsRcuaT, in astronomy, is a small star 
that emits a very bright white light : 
though, by reason of his always keeping 
near the sun, he is seldom to be seen ; 
and when, he does make his appearance, 
his motion towards the sun is so swift, that • 
he can only be discerned for a short time. 
He appears a little after sunset, and again 
a little before sunrise. Mercury never ■ 
goes to a greater distance from the sun 
than about 27° 5' j so that he is never 
longer in setting after the sun than an 
hour and fifty minutes; nor does he ever 
rise sooner than an hour and fifty mi- 
nutes before that luminary. Very fre- 
quently, he goes so near the sun as to be 
lost altogether in his rays. When he be- 
gins to make his appearance in the even- 
ing after sunset, he can scarcely at first 
be distinguished in the rays of the twi- 
light. But the pUtnet disengages itself 
more and more, and is seen at a greater 
distance from the sun every suocessive 
evening; and having |^ot to the distance 
of about 23° 5', it begins to return again. 
During this interval, the motion of Mer- 
cury, referred to the stars, is direct; but 
when it approaches within 18° of the sunl- 
it appears for some time stationary ; and 
then its motion begins to be retrograde. 
The planet continues to approach the 
sun, and at last plunges into his nys in 
the eveningi and disappears. Soon after it 



Digitized by VjOOQ IC 



MER 



Mji^k 



tDMf he pereeired in the nominr, before 
sunrise, separstini^ furtlMr sod further 
frpm the 8un» hb notion being retrograde 
as before he disappeared. At the distance 
of 18^ Itbeeames stationary, and assumes 
ft direct modon, continuing, however, to 
separate, tiU it comes to 23^ St of distance; 
then it returns again to the<sttii, plunges 
into his lays, and appears soon alter in 
the evening, after sunset, to repeat the 
same career. The angular didtaace from 
the sun, wUch the planet reaches on both 
sides of that luminary, varies from 16^ to 
nearly 38''. The duration of a complete 
oscilliition, or the interval of time that 
elapses before the planet returns again to 
the point from which it set out, varies al- 
so mm 100 to 130 days. The mean arc of 
his r et rogradation is about 13^^ ; its mean 
duration twenty-thiee days; but the 
quanti^ differs greatly in diifercRt re- 
trograiiations. In general, the laws of 
the movements of Mercury are very com- 
plicated; he does not move exactly in 
the i^ne of the ecliptic; sometimes he 
deviates from it more than 5^. Some 
considerable time must have elapsed* be* 
fere astronomers suspected that the stars 
which were seen approaehi^ the sun in 
the evening and in the morning were one 
and the same. The circumstance, how- 
ever, of the one never being seen at the 
same time with the other, would gradual- 
ly lead them to the rivht conclusion. The 
apparent diameter of Mercury varies as 
well as that of the sun and moon, and this 
variation is obvious^ connected with his 
position relatively to the sun, and with the 
Erection of his movement. The diameter 
is as its minunum when the planet plun- 
ges into the solar ra^s in the morning^, or 
when it disengages itself from them : it is 
at its maximum when the planet |>lunges 
into the solar rays in the evening, or 
when itdisengages itself from them in the 
evening; that is to say, when the planet 
passes the sun in its retrograde motion, its 
diameter is the greatest possible ; when it 
passes the sun in its direct motion, it is the 
smallest possible ; and the mean length of 
the apparent diameter of Mercury igll'^ 
Sometimes when the planet di8ap|)ears 
during its retrograde motion, that is ta 
pay, wnen it plunges into the sun's rays 
in the evening, it may be seen crossing the 
aan under the form of a black spot, which 
describes a chord along the disk of die sun. 
This black spot is recognized to be the 
planet, by its porition, its apparent dta. 
meter, and its retrograde motion. These 
transits of Mercury, as they are termed, 
are real a&mdar edipses of the sun : thty 



demonstrate that the planet is an opa<|ue 
body, and that it borrows its light from 
the sun. When examined by means of 
telescopes, magnifying about 200 or 300 
times, he appears equally luminous 
throughout his whole surface, without 
the least dark spot But he exhibits the 
same difTerence of phases with the moon, 
being sometimes homed, sometimes gib- 
bous, and sometimes shining almost with 
a round face, though not entirely full, be- 
cause his enlightened side is never turned 
directly towards us ; but at all times per- 
fectly well defined, without any ragged 
edge, and perfectly bright. JLike the 
moon, the crescent is always turned to- 
wards the sun. These different phases 
throw considerable light on the orbit of 
Mercury. See Vxhus. 

MxBciraT, in heraldir, a term used, in 
blazoning by planets, tor the purple co- 
lour in the arms of sovereign princes. 
See BLASQiriirs. 

MERGER^ in law, is where a less es- 
tate in lands, &c. is drowned in the great- 
er; as if the fee come to the tenuit for 
years or life, the particular estates are 
merged in the fee; but an estate tail 
cannot be mei^ged in an estate in fee ; for 
no estate in tail can be extinct by the ac- 
cession of a greater estate to it. 

MERGUS, in natural history, the 
Merganter, a genus of birds of the order 
Anseres. Creneric character: bill serra- 
ted, slender^ and hooked at the point; 
nostrils small, oval, and near the middle 
of the bill ; feet foUr-toed, the outer 
one before longer than the middle 
one. There are ten species, of which 
we shall notice the following. ML 
merganser, the goosander, weighs about 
four pounds, and is twenty-eight inches 
long. It is common in the northern re- 

S'oiB of Europe and Asia, and is found in 
e Orknies during the whole year. It 
builjis sometimes on trees, but generally 
in the holes and fissures of rocks, and 
feeds on fish. Its flesh is strong, and sel- 
dom applied for food. See Avas, Plate 
nc. fig. 5. The M. serrater, or red-breast- 
ed goosander, is considerably less than 
the former, is found also in the same lati- 
tudes, and breeds in the north of Scot* 
land, particularly in Loch Man, in the 
county of Ross. It dives excellently, and 
is extremely alert On the water. About 
the season of its moulting, however, tiie 
natives of Greenland often kill it by darts, 
as the birds are less active than usual in 
that state of weakness, and suffer the 
enemy to approach more nearly than at 
othertimei. Thtm bifdsblike the foi- 
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mer, and indeed the other speeies of the 
^enufi» subsist in a great degree on fish. 
They fly near the surface of the water, 
with £^at apparent vigour, though sel- 
dom to any great distance. Their sharp, 
serrated, and hooked bills are adroirably 
adapted to secure their prey, which is 
scarcely ever observed, notwithstanding 
all its lubricity, to elude their grasp. See 
Atks, Plate IX. fig. 4 For the Smew, 
see Atis, Plate IX. Bg. 6. 

MBRipiAN, in astronomy, a great cir- 
cle passing through the poles of the 
world, and both Uie zenith and nadif^ 
crosses the equinoctial at right angles, 
and divides the sphere into two hemis- 
pheres, the eastern and western ; it has 
Its poles in the east and west points of the 
horizon. It is called meridian, because, 
when the sun cometh to the south part of 
this circle, it is then mid-day ; and then 
the sun has his greatest altitude for that 
day. These^ meridians are various, and 
change according to the longitudes of 
places ; so that they may be said to be in- 
finite in number, for all places from east 
to west have their several meridians : but 
there is (or should be^ one fixed, which 
is called the firstmeriaian. Ptolemy chose 
to make that the first meridian which 
passes near the Fortunate iflands, at about 
the distance of one degree from them; 
and reckons from thence to the east 
through Africa and Asia; choosingto begin 
at a p&ce inhabited, and which was then 
the boundsand limits of the known part of 
the earth to the west, and to the end at 
the eastern shore of Scain in Asia ; but 
America being discovered not many ages 
ago, and long after Ptolemv's time, the 
first meridian was removed more to the 
west. Some made that the first meridian 
which passes through the isle of St. Ni- 
cholas, which is one of those near Cape 
Verd; and Hondius chose the isle of St 
James to be the first in his map. 

Others chose that which passes through 
the isle del Corvo, one of the Azores, 
because the needle was found not to de- 
ctine from the north there and in the ad- 
jacent seas, but to lie in the meridian line; 
and this beginning Mercator chooses. 
But seeing there are other places where 
the needle piHnts to the north, and it doth 
not so in every part of that meridian* 
geographers thou^t this not a sufiicient 
reason s some fixinc[ it at the shore of 
Brssil, that runs out mto theses. loiter 
geographers choose tobegin at the moan- 
tun Teneriffe, in the Fortunate or Cana- 
tf islands* wlueb is eonnted one of the 
highest ooJd^e earth ;«iid the rather* be** 



cause they thboght* some remarkable 
place should be chosen, that might be 
most known to future ages ; and so Pto- 
lemy's first meridian, thoush long observ* 
ed, was not laid aside without good rea- 
son. The French, since the year 1634^ 
have taken that which goes through the 
west part of the isle of Faro, one of the 
Canaries. Astronomers also have taken di- 
vers places for the first meridian ; the fol- 
lowers of Tycho fix it at Uraniburg, an isl^ 
and in the Danish streigbts, and calculate 
the. celestial motions to that place, and 
from thence accommodate them to the 
rest. Others choose other places* acc9rd- 
ing to tlie authors of the ephemeris they 
use, who calculate the ephenerisi, and 
the planets' places for the meri(Uan of 
their own place ; as Riccioli, who fixed 
his first meridian at Bologna ; Mr. Flam- . 
steed, at the Royal Observatory at Green- 
wich ; and the French, at the ObservatO' 
ry at Paris. See OsssarAToaT. But 
without regard to any of these rules, our 
geographers and map-makers frequently 
assume the meridian of the place, or the 
capital of the country, for the first meri- 
dian ; and thence reckon the longitudes 
of their places. 

In the Philosophical Transactions, there 
is a suggestion tnat the meridians vary in 
time. This seems very probable* from the 
old meridian line in the church of St 
Petronio at Bologna, which is found to 
vary no less than eig^t degrees from the 
true meridian of that place at this time ; 
and from that of Tycho Brahe at Urani- 
burg, which M. Picart observes varies 
eighteen minutes from the modern meri* 
dian. If there be any thing of truth in 
this hint* Dr. Wallis says, the change must 
arise from a change of the ter^stnalpolea 
(here on earth, of the earth's diurnal mo- 
tion), not of their pointing to this or that 
of the fixed stars ; for if the poles of the 
diurnal motion remain fixed to the same 
place on the earth* the meridians which 
pass through these poles must be the 
same. But this notion of the changes 
of the meridian seems overthrown by 
an observatioh of H. Chazelles, of the 
French academy of sciences, who when 
in £gypt, found that the four sides of a 
pyramid* built 3000 years ago, still look- 
ed veiy exactly to the four carding! 
points ; a position which oould never be 
looked on as fortuitous. 

The meridian on the globe or sphere 
is renresented by the braaen circle* in 
whlcn the globe hangs an4tuma It is 
divided into four times 90, or 360^ be- 
giimiiig at the fquinoctitf. 8fe Giboai. 
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On it, each way from t])e equinoctial, on 
the celestial globes, is counted the south 
and north declination of the sun or stars; 
and on the terrestrial globes, the latitude 
of places north or south. There are two 
points of this circle, which are called the 
poles of the world; and a diameter con- 
tinued from thence through the centre of 
either globe is called the axis of the earth 
or heavens, on which they are supposed 
to turn round. On the terrestrial g^lobes 
there are usually thirty-six meridians 
drawn, one through every tenth degree 
of the equator, or through every tenth 
degree of longitude. The uses of this 
circle are, 1. To set the globes to any par- 
ticular latitude. 2. To shew the sun's or 
a star's declination, right ascension, or 
greatest altitude, &c. 

" To $nd the sun's meridian altitude 
or depression at night by the globes." 
Bring the sun's pkce to the meridian 
above the horizon for his altitude at noon, 
which will shew the degrees of it, count- 
ed from the horizon. For his midnight 
depression below the north point of the 
horizon, you must bring tne opposite 
point to the sun's present place, as be- 
fore to the meridian ; and the degrees 
there intercepted between that point and 
the horizon are his midnight depression. 

Meridian line is an arch, or part of the 
meridian of a place, terminated each way 
by the horizon. Or it is the intersection 
of the plane of the meridian of the place 
with the plane of the horizon, vulgarly 
Called a north and south line, because its 
direction is from one pole towards the 
other. It is of great use in astronomy, 
geography, dialling, &c. andon its exact- 
ness all depends; whence divers astrono- 
mers have taken infinite pains to have it 
to the last precision. 

MxKiDiAv iine, on.a dial, is a right line, 
ariringfrom the intersection of the me- 
ridian oftthe place with the plane of the 
dial : this is the line of twelve o'clqck, 
and from hence the diviuon of the hour- 
lines begin. See Dial. 

MsBiBiAir, magiteUcal^ is a great circle 
passing through the roagnetical poles, to 
which the magnetic needle, or needle of 
the mariner's compass, conforms itself. 

MEBiDiAir altitude of the nm and ttan, 
is their altitude when in the meridian of 
the place where they are observed. Or 
it may be defined an arch of a great cir- 
cle perpendicular to the horizon, and 
comprehended between the horizon and 
the sun or star then in the meridian of the 
place. 

" To take the meridian altitude with a 



quadrant" If the position of the meridian 
be known, and the plane of an astronomi. 
cal quadrant be placed in the meridian 
line, by means of the plumb-line suspend- 
ed at the centre, the meridian altitudes of 
the stars, which are the principal obser- 
vations whereon the whole art of astro- 
nomy is founded, may easily be deter- 
mined. The meridian altitude of a star 
may likewise be had by means of a pen- 
dulum-clock, if the exact time of the star's 
passage over the meridian be known. 
Now It must be observed, that stars have 
the same altitude for a minute before and 
after their passage by their meridian, if 
they be not in or near the zenith ; but if 
they be, their altitudes must be taken 
every minute when they are near the ifte- 
ridian, and their greatest altitudes will 
be the meridian altitudes sought. 

MERIDIONAL distakce, in naviga- 
tion, is the same with the departure, east- 
ing or westing, or the difference of lon- 
gitude between tlie meridian under 
which the ship now is, and any other me- 
ridian she was before under. 

MxRiDioirAL PARTS, MILES, or xisTms, 
in navigation* are the parts by which the 
meridians in Mr. Wright's chart (com- 
monly though ialsely called Mercator's) 
do increase as the parallels of latitude de- 
crease : and as the cosine of the latitude 
of any place is equal to the radius or se- 
mi-diameter of that parallel, therefore, in 
the true sea-chart, or nautical plansiphere, 
this radius being the radius of the equi- 
noctial, or whole sine of 90®, the meri- 
dional parts at each degree of latitude 
must increase, as the secants of the arch, 
contained between that latitude and the 
equinoctial, decrease. The tables, there- 
fore, of meridional parts, which we have 
in books of navigation, are made by a con- 
tinual addition of secants ; they are calcu- 
lated in some books for every degree and 
minute of latitude ; and they will serve 
either to make or graduate a Mercator's • 
chart, or to work the Mercator's ssdling. 
To use them, you must enter the table 
with the degree of latitude at the head, 
and the minute on the iirst column to- 
wards the left hand, and in the angle of 
meeting you will have the meridional 
parts. Having the latitudes of two places, 
to find the meridional miles or jninutes 
between them, consider whether one of 
the places lies on the equator, ok both on 
the same side of it, or, lastly, on diiferent 
sides. 1. If one of the proposed places* 
lies on the equator, then the meridional 
difference of latitude is the same with the 
latitude ofthe otherplace, takeDfrom the 
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table of meridional parts. 2. If the two 
proposed places be on the same side of 
the equator, then the meridional differ- 
ence of latitude is found, by subtracting 
the meridional parts answering to the 
least latitude from those answering to 
the g^atest, and the difference is that 
required. 3. If the places lie on different 
sides of the equator, then the meridional 
difference of latitude, is found by adding 
together the meridional parts answering 
to each latitude, and the sum is that re- 
quired. 

. MERLON, in fortification, is that part 
of a parapet which is terminated by two 
embrasures of a batteT}^. Its height and 
thickness is the same with that of the pa- 
rapet; but its breadth is generally mne 
feet on the inside, and six on the outside. 
Itseryesto cover those on the battery 
from the enemy ; and it is better when 
made of earth, well beat and close, than 
when built with stone ; because they fly 
about and wound those they should de- 
fend. 

MEROPS, in natural history, the bee- 
eater j a genus of birds, of the order Picae. 
Generic character: bill quadrangular, 
somewhat curved, compressed and point- 
ed ; nostrils small, at the base of the bill; 
tongue slender, and in some species cili- 
ated ; the outer toe somewhat connected 
with the middle one. Gmelin notices 
twenty-six species, and Latham twenty. 
We shall mention only M . apiaster, or the 
common bee-eater: this is about ten 
inches long, and found in many countries 
of Europe, though never observed in 
Great Britain. It is particularly fond of 
bees, bujt will eat various other insects ; 
many of which it seizes, and, like the 
swallow, on the wing. When insects are 
with difficulty to be found, it feeds on 
many species of seeds. In the markets of 
Italy it is frequently to be seen amohg 
the poulterer's collections. It builds in 
the deep holes to be found on the banks 
of rivers. In the island of Candia these- 
birds are often taken by boys, in the same 
manner as swallows, hy a line with an in- 
sect attached to a hook at the end of it. 
The cockchafer is chiefly employed for 
this purpose ; notwithstanding its being 
thus fastened, it continues its flight, and 
is thus the most effectual of the decoys 
used on those occasions. 

MESEMBRYANTHEMUM, in botany, 
fig-fnarigiildt a genus of the Icosandria 
Pentagynia class and order. Natural or- 
der of SucculentseFicoide«,Jus^eu. Es- 
sential character: calyx five cleft; petals 
numerous, linear ; capsule fleshy, inferior^ 



many seeded. There are s^venty.five spe- 
cies, of which M. nodiflorum, Egyptian 
fig-marigold, is a native of Egypt, where 
they cut up the plants and burn them for 
potash: it is esteemed the best sort 
for making hard soap and the finer glass: it 
is an annual plant, with diffused, decum- 
bent stems; calyxes five toothed, two of 
the teeth larger, leaf-shaped ; petals flat, 
narrow, connate at the base ; stigmas usu- 
ally five. M. crystallinum, diamond fig- 
marigold, or ice plant : this is also an an- 
nual, distinguished by its leaves and 
stalks, being closely covered with pellu- 
cid pimples full of moisture, which, when 
the sun shines on them, reflect the light, 
appearing like small bubbles of ice, 
whence its name ; many call it the dia- 
mond ficoides. • 

MESENTERY, a thick fat membrane, 
placed in the midit of the intestines, par- 
ticularly of the smaller ones, whence it 
has the name. 

MESPILUS, in botany, a genus of the 
Icosandria Pentagynia class and order. 
Natural order of Pomaceae. Rosaceae, Jus- 
sieu. Essential character: calyx five clef^; 
petals five; beriy inferior, five^eeded. 
There are nine species, of which H. ger- 
manica, Dutch medlar; this tree never 
rises with an upright trunk, but sends out 
crooked deformed branches, not far from 
the ground ; the leaves are large, entire, 
and downy on tlieir under side ; flowers 
very large, as is also the fruit, which is 
rounder, and approaches nearer to the 
shape of an apple. This tree, bearing the 
largest fruit, is now generally cultivated; 
the Nottingham medlar has a more poign. 
ant taste, but the fruit is considerably 
less. 

MESS£RSCHIMIDIA» in botany, so 
named from Daniel Gottlieb Messersch- 
mid, a genus of the Pentandria Monogy- 
nia class and order. Natural order of 
Asperifoliae. Borragineae, Jussieu. Es- 
sential character: corolla funnel form, 
with a naked throat ; berry suberous, bi- 
partile, each two-seeded. There are two 
species, viz. M. fructicosa, and M. arguzia. 

MESUA, in botany, so called from 
John Mesae, a physician, a genus of the 
Monadelphia Polyandria class and order. 
Natural order of Guttiferae, Jussieu. Es- 
sential character; calyx simple, four 
leaved, corolla four petalled; pistil one ; 
nut four cornered, one seeded. There 
is but one species, viz. Ift. ferrea, a na- 
tive of the East-Indies; it is much culti- 
vated in Malabar, for the beauty of the 
flowers : it bears fruit from the nut at six 
years old, and continues frequently bear- 
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ing during three centuries. It is t rery 
Iftrge tree, spreading like the lime ; the 
flowers resemble our sweet briar roses, 
having only four white petals; the fruit 
when ripe has a rind like that of the 
chesnut, with three or four kernels with- 
in, of the subsUnce, shape and taste of 
chesnuts. 

METACARPUS, in anatomy, that part 
of the hand between the wrist and the 
lingers. 

METALS, according to strict defini- 
tion, are inflammable bodies, being all 
capable of combining with oxygen, and 
many of them, during this combination, 
exhibit the phenomena of combustion. 
Formerlyonly seven metals were known, 
but modem discoveries have added to 
the number about twenty others, which 
are distinguished by their great specific 
gravity, considerable tenacity and hard- 
ness, opacity, and property of reflecting 
the greater part of the li(^t which falls 
on their surraee, giving rise to what is 
denominated the metallic lustre or bril- 
liancy. See LvSTms. To these have 
been added two others, by Mr. Davy, who 
has discovered the method of decompos- 
ing potash and soda, and producing there- 
from the new metals, called by that pro- 
feasor Potassium and Sodaium. See Po- 
TAssiVMand SoDAftrM, under which terms 
a more particular account of these me- 
tals will be ^ven. Of the others, the 
principal characteristic is their superior 
specific gravity. In this they exceed all 
^ther bodies, the lightest being about six 
times heavier than water, the common 
standard, while the specific gravity of the 
heaviest substance with which we are ac- 

Suainted, that is not metal, is less than 
ve times heavier than water. Opacity 
is another leading property of metals; 
even when beat to the greatest possible 
thinness, they transmit scarcely any light: 
from the union of the twa qualities, den- 
sity and opacity, arises that of lustre. 
By their opacity and the denseness of 
their texture, they reflect the greater 
part of the light that falls on their sar- 



fiice. From their density thev are- sas- 
cepttble of a fine polish, by which their 
lustre is increased. Colour is not a cha- 
racteristic property of metals, but it 
serves to distinguish them from each 
other. Their cdours are generally 
shades of white, grey, or yellow. Tena- 
city distinguishes a number of tke metals, 
and is not possessed in any great degree 
by other bodies ; hence arises their Mai.- 
xBABniTT and Ductility, which see. 
Some of the metals are neither malleable 
nor ductile. Metals are less hard than 
the diamond and many fossils, and their 
elasticity follows the same order as their 
hardness. Both these qualities are great- 
er in combinations of the metals than in 
the individual metals, and both may be 
increased by raising the metal to a higk 
temperature, and then suddenly cooling 
it. Metals are the best conductors of ca- 
loric; their expansibilities are various, 
and are probably nearly in the order of 
their fusibilities. Mercury melts at so 
low a temperature, that it can be obtain- 
ed in the solid state only at a very low 
temperature ; others, as platina, can 
scarcely be melted by the most intense 
heat which we can excite. In congeal- 
ing, some of the metals expand consider- 
ably, especially iron, bismuth, and anti- 
mony ; tne others contract, some of them 
to a great extent, the contraction of mer- 
cury being equal to the.^Lrd of the 
whole volume. Metals ma3r be volatiliz- 
ed; at the degree of 600 quicksilver may 
be volatilized ; and zinc and arsenic at a 
temperature not very remote from this ; 
many others may be aissipated in the fo» 
cusof a large burning mirror, or by a 
powerful galvanic battery. Metals are 
the best conductors of electricity. 

Metals are susceptible of combination ; 
they have an affinity to oxygen, hydro- 
gen, carbon, sulphur, phosphorus, and to 
each other, and, when combined with, 
oxygen, to all the acids, to the alkalies, 
and to the earths. The metals, indepen- 
dently of potassium and sodsSum, may be 
thus enumerated and arranged. 
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Arsenic 

{Ifolybdena 
Tungstin 
Chrome 
Cokinibium 

S Osmium 
f Uranium 

TTanUlium 
I Titanium 
I Tellurium 
< Manganese 
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I Antimony 
V.Bi8muth 
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Lead 
*< Tin 
I Iron 
I Copper 
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C Iridium 
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Palladium 

Nickel 

Platina 

Silver 
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Metai, in heraldry. There are two 
tnetals used in heraldry, by way of co- 
lours, vt2. g^ld and silver ; in blazon call- 
ed or and argent. In the common paint- 
ing ofarms these metals are represented 
by white and yellow, which are the natu- 
ral colours of those metals. Ih engraving, 
gold is expressed by dotting the coat, 
&c. all over ; and silvery by leaving it quite 
blank. 

It is m general rule in l»eraldry, never 
to place metal upon metal, nor colour 
upon colour; so that if the field be of 
one of the metals, the bearing must be of 
some colour ; and if the field be of any 
colour, the bearing must be of one of the 
meuls. 

METALLURGY, comprehends the 
whole art of working metals, from the 
state of ore to the utensil; hence assayings 
gilding, refining, smelting, &c. are onl^ 
branches of metallurgy. In a more limi" 
ted sense, it includes only the operations 
which are followed in separating metals 
from their ores. See Assatiho, &c. 

METAPHOR, in rhetoric, a trope, by 
which we put a strange word for a pro- 
per word, by reason of its resemblance to 
it ; or it may be defined, a simtle or com- 
parison, intended to enforce and illustrate 
the thing we speak of, without the signs 
or forms of comparison. 

VOL. Tin, 



MBTAt»rtYSlCS. See Phixosopht, 

mentol. 

METEOR, in physiology, a moveable 
igneous bodiy, congregated in the air by 
means not thoroughly understood, and 
varying greatly in size and rapidity of 
motion. Many attempts have been and 
are still made to account for the forma- 
tion and ignition of these gfrand objects. 
Dr. Woodward, of the old school, seems 
to have approached nearer to modem 
opinions, founded on recent observa- 
'tions, than any other writer on the sub- 
ject. That gentleman supposed them to 
Originate from mineral particles raised 
from the earth by subterraneous heat, 
accompanied by vapours from the same 
strata which furnished the minerals, and 
being condensed by the pressure of the 
atmosphere, partake of tlie immediate 
action of the bodies they intersect in 
their passage. Derham thought the ignis 
fatuus a vapour on fire ; Beccaria, on the 
contrary^ supposed them to be vapour 
forced out of the earth bjr the descent of 
rain or snow, and not decidedly burning, 
but rather of the nature of cold phospho- 
ri. Franklin conjectures, in the Memoirs, 
of the Manchester Society, that the dense 
fog of 1783, may have been produced by 
smoke, arising from the combustion of 
some of those vast globes^ *< which we 

L . 
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bappeti to meet with in oQrra])id course 
round the sun." The generality of the 
meteors observed resemble each other, 
except in size, which cannot be ascer- 
tained with certunty, on account of tlie 
apparent diminution of bodies through 
distance. The most remarkable of late 
times were those of 1783 and 1805: the 
former was very luminous, and its sup- 
posed diameterone thousand yards: the 
latter passed with such astonishing rapi- 
dity, that amazement had not -subsided 
ere it vanished, consequently very little 
dependence can be placed on vbat has 
been said concerning its bulk and shape ; 
the light which it emitted was a pale 
blue, and almost as instantaneous as a 
flash of lightning, and the rushing of 
the enormous body produced a sound 
like very distant thunder. Some of the 
smaller meteors explode after a certain 
inter>'al of burning, and it has been uni> 
formly asserted that they deposited 
stones ; the apparent improbability of this 
assertion long prevented persons of en- 
lightened minds from crediting it, and till 
Dr. Chladni published 1 dissertation on 
the subject in 1794, which induced Mr. 
King to collect eveiy instance, ancient 
and modern, calculated to establish the 
fact with the public, and this was no easy 
task. Mr. Howaixl followed the example 
of those two eentlemen ; but went tur- 
ther, and actually procured specimens of 
the substances alluded to, which, having 
compared, he proceeded to analyze by 
chemical means. He found them entire- 
ly different from all known stones, and 
exactly resembling each other, even in 
their component parts. 

It has been said that the stones, thus 
incontestibly proved by different authori- 
ties, and from various places, to have 
fallen after the explosion of meteors, are 
lieated and luminous when they reach 
the earth: the force of their descent 
buries them some depth into it, and they 
have been seen under these circumstan- 
ces in Italy, Germany, France, England, 
and India. The meteors either really do, 
or appear to, move horizontally, and are 
said to descend ere they explode. The 
stones are of different sizes, and from a 
few ounces in weight to several tons: 
they are generally circular, and invariably 
covered with a rough black crust, which, 
according to Howard, is principally com- 
posed of oxide of iron. The process 
adopted by that gentleman produced a 
res. lit, which has since been confirmed 
by Klaproth and Vauquelin. We shall 
give the analysis of two of these substan^ 



CCS, by Howard, of a stone which felt in 
Yorkshire ; and by Vauquelin and Four- 
croy, of another that fell at Laigle, in 
France, 1803. 

Mr. Howard found that *1 50 grains con- 
tained 

75 Silica 
37 Magnesia 
48 Oxide of iron 
2 Oxide of nickel 

162 



The oxydizement of the metallic bodies 
caused this increase of weight. Messrs. 
Vauquelin and Fourcroy found the mass 
they examined contained 

54 Silica 

36 Oxide of iron 

9 Magnesia 

3 Oxide of nickel 

2 Sulphur 

1 Lime 

105 



The conjectures which these extraor- 
dinary productions have occasioned are 
visionary in the extreme : indeed, M. La- 
place supposes them to be fragments 
ejected oy volcanoes in the moon : Sir 
William Hamilton and Mr. King, on the 
contrary, ima^ne that they are concre- 
tions formed in the atmosphere. 

METEOROLOGY, is the science' of 
studying the "phenomena of the atmo- 
sphere, and the term by which is express- 
ed all the observations that tend to make 
them a system. There are many most im- 
portant meteorological phenomena, and 
those may be classed under five distinct 
heads; for instance, the alterations that 
occur in the weight of the atmosphere, 
those that take place in its temperature, 
the changes produced in its quantity by 
evaporation and rain, the excessive agita- 
tion to which it is frequently subject, and 
the phenomena arising from electric and 
other causes, that at particular times oc- 
casion or attend the precipitations and 
agitations alluded to. 

All the above phenomena prove to de- 
monstration, that constant changes take 
place, the consequences of new combina- 
tions and decompositions rapidly Ibllow- 
ing each other. The majority of mete- 
orological alterations depend on these 
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chemicii] cbanges, and were we accu- 
rately acquainted with the peculiarities 
of all the substances whicn form the 
component parts of the atmosphere, no- 
thing would be more easy than to explain 
the result of their mutual action; but as 
that is unfortunately not the case, we 
roust be contented to build upon strong 
probabilities, supported in many instances 
by positive experiment. 

It is sing[u]ar, that this science should 
have remained for so long a period in a 
state of comparative neglect, when it is 
recoUected, that almost all the operations 
necessary for the support of human life, 
and almost all the comforts of corporeal 
feeling, depend upon the state of the at- 
mosphere, and yet nothing was attempted 
to any purpose towards investigating the 
laws of meteorology till the seventeenth 
century, when the most important dis- 
coveries of the barometer and thermo- 
meter occurred, which was followed in 
r the eighteenth by the invention of* ex- 
cellent hygrometers and electrometers ; 
by these the philosopher finds himself 
competent to make accurate and satis- 
factory observations. Scientific persons, 
who liave particularly turned their atten- 
tion to this pursuit, have undertaken the 
laborious task of collecting and metho- 
dically arranging numbers of the obser- 
vations just mentioned, and after atten- 
tively comparing and examining them, 
have formed theories of the weather of 
more or less probable accuracy ; but the 
science is of such difficulty, that though 
those theories deserve every praise, we 
are compelled to acknowledge the pheno- 
mena of the weather is still very imper- 
fectly understood. This acknowledge- 
ment» however, reflects no discredit on 
those ingenious men, as it is impossible 
that any thing like certainty should be 
attained, till observations that can be de- 
pended upon are procured from all paru 
of the globe, the atmosphere has been 
more accurately explored, and the che- 
mical changes occurring in it are correct- 
ly ascertained. 

To render our explanation of this sub- 
ject as satisfactory as circumstances will 
permit, we shall proceed in the succes- 
sion before pointed out ; with respect to 
the changes in the weight of the atmos- 
phere, it is generally known that the in- 
strument called the barometer shews the 
weight of a body of air immediately above 
it, extending to the extreme boundary of 
the atmosphere, and the base of which is 
e<}ual to that of the mercury contained 
within it. As the level of the sea ia the 



lowest point of obsenatlon, the column 
of air over a barometer placed at that 
level is the longest to be obtained ; in this 
case the mean height of the barometer is 
thirty inches. According to the experi- 
ments of Sir George Shuckburgh in ^e 
Channel and the Mediterranean Sea, in 
the temperature of 55° and 60°, this was 
found to be the case, and the result ia 
confirmed by those of M. Bouguer on the 
coast of Peru, in the temperature of 84°, 
and Lord Mul^ve in latitude 80°. From 
these data it is evident, that the mean 
height of the barometer decreases in pro- 
portion with its elevation above the level 
of the sea, and in proportion to the con- 
sequent shortening of the columns of air; 
hence it is used for measuring heights. 
The keeping of a barometer in one par* 
ticular place does not make the mercury 
stationary, as it will vary by rising or 
falling to the extent of several inches ; of 
necessity the weight of the air which 
balances the mercury must be subject to 
the same changes; this circumstance 
proves that the gravity of the air in any 
given situation varies greatly, being at 
one time light, and ;^other heavy, an 
effect which must be caused by changes 
in its quantity, and a fact that demon- 
strates the air of every place liable to 
perpetual alterations, which must arise 
from the accumulation of air in particular 
places, and a reduction in others, '* or," 
as Dr. Thomson observes, ** part of tho 
atmosphere must be alternately abstract- 
ed altogether, and restored agam by some 
constant, though apparency irregular 
process."' 

The variations of the barometer be* 
tween the tropica are very trifling, and it 
is worthy of observation, it does not de- 
scend more than half as much in that part 
(rf^the globe for every two hundred feet 
of elevation as it does beyond the tropics, 
which we learn from the Journal dd 
Physique ; besides, the barometer rises 
about two-thirds of a line twice during 
each day in the torrid zone. We are in- 
formed by M. Horsburgh, that from lati- 
tude 26° north to latitude 27° south, 
which includes the space termed the 
tropical seas, the mercury attuned its 
greatest elevation at eight in the morn- 
ing, from which hour till noon it continu- 
ed stationary ; it then began to fall, and 
descended till about four o'clock, whea 
it reached the lowest point of depression. 
In the interval between four and five the 
mercury rose, and continued to rise till 
about nine or ten P. M. when it had once 
more arrived at its moat elevated pointy 
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where it remained stationary till near 
midnieht, when it fell, and continued to 
fall, till at four A. M. it had descended as 
low as it had been at four in the after- 
noon ; from that period till seven or eigfht 
St continued rising, and at the latter hour 
it had attained the highest point of eleva. 
tion. The gentleman who made these 
observations termed the elevations and 
depressions now described equatropical 
motions, and asserts that they were re- 
gularly performed while the barometers 
were on the sea, but they were seldom 
observed on a river, or when the instru- 
ments were on shore. This circumstance 
leads us to concur with Dr. Thomson, in 
supposing that the sinpilar fact is to be 
ascribed to the motion of tins ship, 
** which, by regularly agitating the mer- 
cury, might make its elevations and de- 
pressions more sensible and correct than 
when thebarometercontinues stationary." 
The range of the barometer increases gra- 
dually as the latitude advances towards 
the poles, till in the end it amounts to 
two or three inches. The following table, 
composed by the writer just cited, will 
explain the gradual increase alluded to, 
which he compiled from the best au- 
thorities. 
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The range of the barometer is consider- 
ably less in North America than in the 
corresponding latitudes of Jgurope, par- 
ticularly in Virginia, where it never ex- 
ceeds 1.1. The range is more considera- 
ble at the level of the sea thai\on moun- 
tains, and in the same degree of latitude it 
is in the inverse ratio of the height of the 
place abo^e the level of the sea. 

M. Cotte composed a table, which has 
been published in tbe^Joumal de Phy- 
aique, from which it appears exti*emely 
probable, that the barometer has an in- 
variable tendency to rise between the 
morning and the evening, and that this 
impulse is most considerable from two in 
the afternoon till nine at night, when the 
greatest elevation is ac4:oirplished ; but 



the elevation at nine differs from that at 
two by four-twelfths, while that of two 
varies from the elevation of the morning 
only by one-twelfth, and that in particular 
climates the greatest elevation is at two 
o'clock. The observations of M. Cotte 
confirm those of Mr. LAke Howard, and 
from them it is coucluded, that the baro- 
meter is influenced by some depressing 
cause at new and full moon, and that some 
other makes it rise at the quarters. This 
coincidence is most considerable in fair 
and calm weather; the depression in the 
interval between the quarters and con- 
junctions amounts to one-tenth of an inch, 
and the rise from the conjunctions to the 
quarters is to the same amount. 

The rarige of this instrument is found 
to be greater in winter than in summer ; 
for instance, the mean at York, during the 
months from October to March inclusive, 
in the year 1774^ was 1.42^ and in the six 
summer months 1.016. . 

The more serene and settled the wea- 
ther is, the higher the barometer ranges, 
calm weather with a tendency to rain de- 
presses it, high winds have a similar ef- 
fect on it, and the (p'eatest elevation oc- 
curs with easterly and northerly winds, 
but the south produces a directiy contra- 
ry effect. According to the Asiatic Re- 
searches, it is always observed to be high- 
est with nortii and north-west winds, and 
the reverse when the south-east prevails; 
it fklls rapidly previous to violent tem- 
pests, and is greatly agitated while they 
continue. It has been remarked by Mr. 
Copland, in the Transactions of the Socie- 
ty of Manchester, that *' a high barometer 
is attended with a temperature above, 
and a low barometer witn one below, the 
monthly mean." Various but almost al- 
together unsuccessfulattempts have been 
made to explain the phenomena we have 
enumerated ; that otMr. Kirwan carries 
considerable plausibility, though it is not 
considered quite satisfitctory. In order 
that his ideas on the subject may be clear- 
ly understood, we shall give what maybe 
considered an abstract of his theory, im- 
proved by Dr. Thompson. The density 
of the atmosphere is evidently greatest at 
the poles, and least at the equatoxs as the 
centrifugal force at the latter, the distance 
from the centre of the earth, and the heat, 
all contributing to lessen the density of 
the air, are at their maximum, when at the 
pole it is exactlv the reverse. In every 
part of the worid the mean height of the 
barometer placed at the level of the Sea 
will be found to be 30 inches, consequent- 
ly the weight of the atmosphere is the 
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same in all places : its weight depending 
oo its density and height; where the foiv 
Dier is greatest the hei^^t must be the 
least, and where its density is least the 
height is the greatest. Arguing from 
these facts, it will, therefore, appear that 
the height of the atmosphere roust be 
least at the poles, and greatest at the 
eqsator, decreasing gradually in the in* 
terral, and thus forming the resemblance 
of two inclined planes, meeting at the 
highest part above the equator. 

The mfterence of the mean heat be- 
tween the pole and the equator, when the 
sun is in our hemisphere in the summer, 
does not vary so much as in the winter, as 
the beat at that period in northern coun- 
tries equals that of the torrid zone ; hence 
the thermometer rises to 85^ in Russia 
during the monthsof July and August; of 
necessity the rarity of the atmosphere and 
its height increases ; in consequence, the 
upper part in the northern hemisphere 
inclines less, but that of the southern,, 
from different causes, must be much more 
inclined ; during our winter the exact re- 
verse takes place'. 

The pressure of the superincumbent 
column in a great measure causes the 
density of the atmosphere, and therefore 
decreases. in proportion to the height as 
the pressure of the column constantly de- 
creases, yet the density in the torrid zone 
does not decrease so rapidly as in the 
temperate and frigid, as the column is 
longer, and because there is a larger pro- 
portion of air in the upper part out. This 
fact agrees with the assertion of M. €as- 
san, " that the barometer only sinks half 
as much for every two hundred feet of 
elevation in the torrid, as in the temperate 
zones." The density at the equator, 
though less at the surface of the earth,' 
must equal at a certain height, and still 
higher exceed the density in the temper- 
ate zones, and at the poles. 

It was ascertained that a current of air 
constantly ascends af the equator, part at 
least of which reaches to and remains in 
the highest part of the atmosphere ; the 
fluidity of that body prevents it from ac- 
cumulating above the equator, and hence 
it must descend the inclined plane b^re 
mentioned. The surface of the atmos- 
phere being more inclined in the north- 
em hemisphere during our winter than 
that of the southern, more of the current 
must flow on the northern than on the 
southern, from which cause the quantity 
of our atmosphere is greater in winter 
than that of tn% southern hemisphere ; in 
the summer it is just the contraiy j conse- 



quently, the ranft of the barometer is lessi 
in summer than m wi nter, and the g^reatest 
mercurial heights occur during winter. 

The heat ot any given place in a g^at 
measure influences the density of its at- 
mosphere ; that density will be most con^ 
siderable where it is coldest, and its co- 
lumns shortest. Chains of mountains, the 
summits of which are covered with snow 
great part of the year, and highlands, 
must he colder than places less elevated 
in the same latitude, and the column of 
air over them much shorter. I'he current 
of air above must be impeded and accu- 
mulate while on its passage over these 
places towards the pnDles, which causing 
an a^tation, it will be communicated to, 
and indicated by, the barometer in a sin- 
gular manner. These accumulations oc- 
cur over the north-west parts of Asia and 
North America, and this raises the baro- 
meter, and causes less variation in it there 
than in Europe. It is precisely so on the 
Pyrenees, the Alps, and the mountains in 
Africa, Turkey in Europe, Tartary, and 
Tibet. After the accumulations have ex- 
isted some time, the surrounding atmos- 
phere becomes incanable of balancing the 
density of the air, wnen it descends with 
violence, and occasionscoM winds, whicJi 
ridse the barometer ; it is to this that we 
are to attribute the rise of the barometer 
almost always attending north-east winds 
hi Europe, which is the effect of accumu- 
lations near the pole, or in the north-west 
parts of Asia; it is thus, besides, that the 
north-west wind from the mountains of 
Tibet raises the barometer at Calcutta. 
It may be supposed that in the polar re- 
gions large quantities of air are casually 
compressed ; when this is the case, the 
southern atmosphere must rush in to re- 
place it, which occasions south-west 
gales and tlie fall of the barometer. 

The mean heat of our hemisphere vary- 
ing in successive years, the density of the 
atmosphere, and necessarily the quantity 
of equatorial air passing towards the 

Eoles, cannot be otherwise than variable; 
ence occurs the different ranges of the 
barometer in successive years ; at some 
particular periods, more considerable ac- 
cumulations take, place in the highest 
parts of Asia, and the south of Europe, 
than at others, which may be produced by 
early falls of snow, or the interruption of 
the sun's rays by long continued fogs ; at 
such times the atmosphere in the polar 
regions becomes proportionably lighter, 
and this causes the prevalence of south- 
erly Winds in some winters more than in 
others. The heat of the torrid zone never 
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greatly Tarvingy the height and density of 
the atmosphere undergoesbut few chang- 
es, thence arises the comparatively small 
range of tlie barometer within the tropics, 
which gradually increases towards the 
poles as the difference of the tempera- 
ture, and the density of the atmosphere 
increases with the latitude. The sinking 
of the barometer preceding violent tern- 
pests, and the oscillations during their 
continuance, prove that very great rare- 
factions, or even destruction of air, in 
some part of the atmosphere, produces 
these phenomena; the fall too that accom* 
panics winds arises from the same cause. 
Unfortunately we are but little acquamt- 
ed with the operations which produce 
rain, consequently we are unable to ex* 
plain satisfactorily why the barometer 
falls immediately preceding it. 

The most inattentive observer of the 
phenomena of nature must have noticed, 
that there are considerable variations in 
the temperature of the air in any parti, 
cular place, exclusive of the differences 
of seasons and climates, which eternal 
changes cannot be produced by heat de- 
rived from the sun, as its rays concen- 
trated have no kind of effect on air; 
those however heat the surface of our 
globe, which is communicated to the im- 
mediate atmosphere ; it is through this 
fact that the temperature ishighest where 
the place is so situated as to receive with 
most effect the rays of the sun, and that 
it varies in each region with the season ; 
it is also the cause why it decreases in 
proportion to the height of the air above 
the surface of the earth. The most per- 
pendicular rays falling on the globe at 
the equator, there the heat of it is the 
greatest, and that heat decreases gradu- 
ally to the poles; of course the tempera- 
ture of the air is in exact unison ; from 
this it appears, that the air acquires the 
greatest degree of warmth over the equa- 
tor, whence h becomes insensibly cooler 
till we arrive at the poles; in the same 
manner, the air immediately above the 
equator cools gradually. Though the 
temperature sinks as it approaches the 
pole, and is highest at the equator, yet, 
as it varies continually with the seasons, 
it is impossible to form an accurate idea 
of the progression, without forming a 
mean temperature for a year, from fliat 
of the temperature of every degree of 
latitude for everyday of the year, which 
may be accomplished by adding together 
the whole of the observations, and divid. 
in^ by their number, when the quotient 
will be the mean temperature for the 
year. *• The diminution,*' says Dr. Thom- 
son, ** from the pole to Uie equator takes 



place in arithmetical procession ; or, to 
speak more properly, the annual tempe- 
rature of all the latitudes are arithmeti- 
cal means between the mean annual tem- 
perature of the equator and th« pole." 
Mr. Mayer has the honour of this disco- 
very, but Mr. Kirwan rendered it more 
simple and plain, by founding an equation 
on it, by which he calculated the annual 
mean temperature of every degree of 
latitude between the equator and the 
pole ; the following was the principal of 
proceeding : **Liet the mean annuid heat 
at the equator be m, and at the pole 
m^^n i put ^ for any other latiUide ; the 
mean annual temperature of that lati- 
tude will be m — « X rin. **. If there- 
fore the temperature of any two latitudes 
be known, the value of m and n may be 
found. Now the temperature of north 
lat. 40^ has been found by the best ob- 
servations to be 62.1^ and that of lat. 
50S 52.9®. The square of the sine of 
40® is nearly 0.419, and the square of the 
sine of 50® is nearly 0.586. Therefore, 
m — 0.41 nss 62.1, and 
m — 0.58 n = 52.9, therefore 
62.1 -f 0.41 n » 52.9+0.58 m as each 
of them from the two equations is equal 
to m. From this last equation the value 
of n is found to be 53 nearly ; and m is 
nearly equal to 84. The mean tempera- 
ture of the equator, therefore, is 84®, 
and that of the pole to 31®. To find the 
mean temperature for every other lati- 
tude, we have only to find 88 arithmeti- 
cal means between 84 and 31." 

Mr. Kirwan calculated a table of the 
mean annual temperature of the stand- 
ard, situated in evety latitude, which an- 
swers only for those of the atmosphere 
of the ocean, as it was made for that part 
of the Atlantic situated between 80® 
north and 45® south latitude, extending 
westward to the gulf stream, within a 
few leagues of the American coast ; and 
for all that part of th# Pacific Ocean, from, 
the 45th degree of northern to the 40tli 
of southern latitude, from the 20th to the 
275th degree of longitude east of Lon- 
don. Mr Kirwan terms this part of the 
ocea/i the standard, as the rest is sub- 
ject to anomalies to be mentioned here- 
after. The same industrious gentle* 
man ascertained the monthly mean tem- 
perature of the standard ocean ; that of 
April approaches very nearly to the an- 
nual mc^an, ** and as far as heat depends 
on the action of solar rays, that ot each 
month is as the mean altitude of the sun, 
or rather as the sine of the sun's altitude." 
The learned investigators, to whom we 
are indebted for these experiments and 
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observations, day, " As the sine of the 
sun's mean altitude in April is to the 
nie«n heat of April, so is the sine of the 
san's mean altitude in May to the mean 
heat of May. In the same manner the 
mean heats <^ June, July, and August, 
are found ; but the rule would give the 
temperature of the succeeding months 
too low, because it does not take in the 
heat derived from the earth, which pos- 
sesses a degree of heat nearly equal to 
the mean annual temperature. The real 
temperature of these months, therefore, 
roust be looked upon as an arithmetical 
mean between the astronomical and ter- 
restrial beats. Thus, in latitude 51^ the 
astronomical heat of the month of Sep- 
tember Is 44.6°, and the mean annual 
heat is 52.4 ; therefore the real heat of 

44 64-524 
this month should be — ^— ^ — ^=48.5. 

After many laborious calculations, Mr. 
Rirwan had the mortification to find their 
results differed so much from observa- 
tions, that Ire was induced to make a ta- 
ble from various sea journals, and certain 
principles, for the monthly mean tempe- 
rature of the standard, from lat. 80° to 
lat. 10°, from which he decides, that the 
coldest month in every latitude is Janua- 
ry, and that July is the warmest in all 
above 48^ ; in lower, August. In propor- 
tion to the distances from the equator is 
the increase and decrease of heat, but 
every latitude where existence can be 
maintained has a mean of 60°, two months 
of the year at the least, whichis requisite 
for the production of those articles by 
which man supports ^ife. The tempera- 
tures within ten degrees of the poles va- 
ry little, and the case is similar within the 
same distance from the equator; those 
of different years near the latter differ 
very little, but the differences increase as 
the latitudes approach the poles. It is 
well known that the temperature of the 
atmosphere diminishes gradually in pro- 
portion to its height above the level of 
the sea. The late Dr. Button of Edin- 
burgh made some experiments on this 
head, by plaqing a thermometer on the 
summit of Arthur's Seat, a hill so named, 
and another at the base of it, by which 
he found that the former generally 
stood at three degrees lower, than the 
latter; in this instance therefore a height 
estimated at 800 feet produced a diminu- 
tion pf heat amounting to three degrees. 
Boug^ier made a similar experiment, to 
ascertain thedifiference of temperature be- 
tween the level of the sea and the top of 
Pinchinca,one of tlie Andes,when the ther- 
mometer at the summit stood at 30°, and 



that below in the same latitude at 84® ; the 
diminution was 54° in a supposed height 
of 15,564 feet. Thus far the operation is 
easy and practicable, but the grand diffi- 
culty lies m determining the exact grada- 
tions between the highest and lowest* 
points of observation ; conjectures on this 
subject have been hazarded by Euler and 
Saussure; the first gives it in harmonic 
progression, and Saussure supposed the 
decrease of temperature to amount to 1® 
for 28r feet of ascent. Mr. Kirwan, 
however, reiecting those improbabilities, 
shows, in the Transactions of the Royal 
Irish Academy, that the rate of diminu- 
tion depends upon the precise tempera- 
ture of the surface of the earth where 
an experiment is made ; he has besides 
invented an ingenious mode of ascer- 
taining the rate m every instance, admit- 
ting the temperature at the surface to be 
known. 

This gradual approach to cold demon- 
strates, that at a certain height eternal 
congelation must prevail ; that height va- 
ries of course according to the latitude 
of the place, being highest at the equa- 
tor, and gradually descending on ap- 
proaching the poles; it is also lower in 
the winter. The cold on the summit of 
Pi nchinca was found, byM.Bouguer, to 
extend from seven to nine degrees every 
morning, previous to the rising of the sun, 
below the fi*eezing point, from which he 
conjectured, that the mean height of the 
term of congelation (or that region where 
water congeals on some part of eveiy 
day in the year) between the tropics, is 
15,577 feet above the level of the sea; 
in latitude 28°, he supposes it to be 
13,540 during summer; taking the dif- 
ference between the freezing point and 
the equator, it plainly appears, that it 
bears the same proportion to the term of 
congelation at the equator, that the dif- 
ference between the mean temperature 
of any other degree of latitude, and the 
freezing point, bears to the term of con- 
gelation in that latitude." "Thus," con- 
tinues Dr. Thomson, ** the mean heat of 
the equator being 84°, the difference be- 
tween it and 32 is 52 ; the mean heat of 
latitude 28° is 72.3°, the difference be- 
tween which and 32 is 40.3. Then 52: 
15,577 : : 40.3 : 1207.2." Mr. Kirwan calcu- 
lated another table on this subject, from 
latitude 0, where he makes the mean 
height of the term of congelation 15,577^ 
by gradations of five degrees, up to lati- 
tude 80—120 feet ; higher than this, call- 
ed the lower term of congelation, which 
varies with circumstances and seasons,M. 
Bouguer places anotljier, called by him 
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tbe Upper lerm^and beyond tlus no Tisible 
vapour ascends. The former gentleman 
supposes tbis line far less liable to varia- 
tion in the summer than in the lower term» 
and therefore adopted it to ascertain the 
■ rate of diminution of heat on ascending 
into the atmosphere. Bouguer determin- 
ed the height of this term in one instance, 
but Kirwan went further, and produced a 
table of its height for every degree of la- 
titude in tJie northern hemisphere. We 
shall quote Mr. Rirwan's rule for obtain- 
ing the temperature at any given height, 
admitting that the temperature at tlie 
surface of tlie earth is known. " Let the 
observed temperature at the surface of 
the earth be bs m, the height given ssA, 
and the height of the upper term of con- 
gelation for the given latitude be ss / ; 

fit--— 32 
then sssthe diminution of lem- 

1 1 

100 
perature for every 100 feet of elevation ; 
or it is the common difference of the 
terms of the progression required. L^t 
this common difference thus round be de- 
noted by fjthencXfogffives us the 

whole diminution of temperature from 
the surface of the earth to the given 
height. Let this diminution be denoted 
by </, then w — d'lB obviously the temper- 
ature required. An example will make 
this rule sufficiently obvious. In latitude 
56®, the heat below being 54°, required 
the temperature of the air at tlie height 
of 803 feet. 

Here m = 54, ^ «= 5,533,^^^ — — «= 



22 
5433 



100 
: 0.404 3= c, and c x 



-11 

/i 



100 



0.404 X 8.03 «x 3.24 = d, and fR — cs 
54—3.24 = 50.75: here we see that 
the temperature of the air 80S feet above 
the Buriuce of the earth is 50® 75^\ 

Estimating the diminution from this 
method, which corresponds with obser- 
vation, we find that heat lessens in an 
arithmetical progression; and from the 
same premises it may be concluded, that 
the warmth of the air at some distance 
from the earth is not to be attributed to 
the rising of heated strata of air from the 
earth's surface, but to the conducting 
power of the air. 

The upper strata of the atmosphere 
are frequently warmer in winter than the 
lower, and the preceding rule is appli- 
cable to the temperature of the air dur- 
ing the summer months only. According 



to the Philosophical Transactions for 
1717, a thermometer placed on tbe sum- 
mit of Arthur's Seat, tbe thirty-first of 
January, the year before, stood sixde^es 
higher than a second at Uawkhill, situate 
ed 684 feet below it : this superior heat 
is considered by Mr. Kirwan Co be pro- 
duced by a current of heated air flowing 
from the equator towards the north pole 
during our winter. A general idea has 
now been given of the method by which 
the mean annual temperature may be 
found throughout the known regions of 
the globe ; but there are some excep- 
tions to the universality of the rules: for 
instance, the Pacific Ocean, between lati- 
tude 52® and 66® north, and, at the nor- 
then extremity, is only forty-two miles in 
breadth, and at its southern is one thou- 
sand three hundred miles ; it is therefore 
but reasonable to suppose, that the tem- 
perature must be greatly affected by the 
land surrounding it, which rises into 
chains of mountains, with summits bear- 
ing snow great part of the year, exclusive 
of^the isknds consisting of high lands 
scattered within it. Mr. Kirwan con- 
cludes, in consequence, that its tempera- 
ture is four or five degrees below the 
standard. This supposition cannot, how- 
ever, be brought to any degjree of cer- 
tainty, from a deficiency of observations. 
It has been a generally received opi- 
nion, that the southern hemisphere, 
beyond the fortieth degree of latitude. Is 
much colder than corresponding parts of 
the northern : this our philosopner has 
proved to be true, with respect to the 
summer of the former ; but that the [win- 
ter in the same latitude is milder than in 
the latter. 

Inconsiderable seas, in temperate and 
cold climates, ar^ colder in w^interand 
warmer in summer than the standard 
ocean, as they are necessarily under the 
influence of natural operations from the 
land, and its temperature, particularly the | 
Gulph of Bothnia, which is generally 
frozen in the winter, but the water is I 
sometimes heated in the summer to TO®, I 
a state the opposite part of the Atlantic 
never acquires ; the German Sea is five I 
degrees warmer in summer than the At- 
lantic, and more than three colder in win- I 
ter; the Mediterranean is almost through- | 
out warmer, both in winter and summer, 
which therefore causes the Atlantic to j 
flow into it ; and the Black Sea, being I 
colder than tlie Mediterranean, flows in- j 
to the latter. 

It appears from meteorological tables, 
that the eastern part of North America j 
has a much colder air thi^n the opposite | 
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European coas^ and falls abort of the 
standard by about ten or twelve degrees. 
There are several causes which produce 
this considerable difference. The great- 
est elevation in North Ameriea is between 
the 40tli and 50th degree of north lati- 
tude, and the 100th and 110th of longi- 
tude west from London, and there the 
most considerable rivers have their origin. 
The height alone is sufficient to make this 
tract colder than it would otherwise be ; 
but there are other causes, and those are 
most extensive forests, and large swamps . 
and morasses, each of which exclude heat 
from the earth, and consequently pre- 
vent it from ameliorating the rigour of 
winter. Kany extensive lakes lie to the 
east, and Hudson's Bay more to the north ; 
a chain of mountains extends on the south 
of the latter, and those equally prevent 
the accumulation of heat ; besidaa, Uiis 
bay is bounded on the east by the moun- 
tainous counties of Labrador, and hts ma- 
ny islands . irom all which circumstances 
arise lowness of the temperature, and the 
piercing cold of the north-west winds. 
The annual decrease of the forests for 
the purpose of clearing the ground, and 
the consumption for buildin? and fuel, is 
supposed to have occasioned a consider- 
able decrease of coldln the winter ; and if 
this should be the result, much will yet 
be done towards bringing the tempera- 
ture of the European apd American con- 
tinents to something like a level. 

Continents have a colder atmosphere 
than islands situated in the same degree 
of latitude, and countries lying to the 
windward of the superior classes of moun- 
tains, or forests, are warmer' than those 
which are to the leeward. Earth, always 
possessing a certun degree of moisture, 
has a greater capacity to receive and re- 
tain heat than sand or stones, the latter 
therefore are heated and cooled with 
more rapidity: it is from this circumstance 
that the intense heats of Africa and Ara- 
bia, and the cold of Terra del Fuego are 
derived. The temperature of growing 
▼egetables changes very graduauy ; but 
there is conoderable evaporation from 
them : if these exist in great numbers, and 
congregated, or in forests, their foliage 
preventing the rays of the sun from 
reaching Sie earth, it is perfectly natural 
that the immediate atmosphere must be 
greatly affected by the ascent of chilled 
vapours. 

Our next object is the aseent and de- 
cent of water. The first mentioned ope- 
lationof this fluid has been noticed al- 
ready. See ETAPORATtoir. 

Dewai, the effect of the fume cmisei are 

VOL. vni. 



Tarionsly acoomrted for by diibrent ob- 
servers of nature; the general result, 
however, seems to be, that they aie the 
last feeble efforts of evapoiatioii, which, 
deprived of their warm stimidns by the 
approach of night, fall through die chill 
~ of the ur in extremely small and disktnot 

Sobules, covering every substance witfi 
at trembling and brilliant histoe, whieh 
rain is incapable of affording thtough the 
weightyof each drop. Aocoiding to Halca^ 
3.28 inches of dew annuallv falls on the 
earth ; but Dalton asserts, that the quan- 
tity is about five inches in the same pe- 
riod. M. Prevost made some curious ex- 
periments, to ascertain why dew should 
oe deposited on glass, when it did not 
adhere to metal almost in contact : plates 
of metal fixed on glass are sometimes 
covered by dew, and at others the case 
is reversed ; in the latter instance they 
are bounded by a diy zone : if the other 
surface of the glass is exposed, the part 
opposed to the metal remains perfectly 
dry, and if the metal is applied again, it 
will not prevent the deposition. The ex- 
periment may be made at a window^ 
when moisture attaches to either side. 
M. Prevost observes, that glaiss is cover- 
ed externally, even when the air is warm« 
est within the house, and that metal fix- 
ed internally receives more moisture than 
the glass. After pursuing the subject to 
its utmost limits, this gentleman con- 
eludea that the phenomena are etitirely 
the effeet of the action of heat. That de- 
scription (tf dew known by the name of 
honey-dew is attributed to insects. 

The strata of air near the surface of the 
earth unquestionably contains more mois- 
ture, or vapour, than the higher parts of 
the atmosphere. The regions above the 
summits of mountains are probably very 
dry; and De Luc and Saussure say, the 
air on those they explored was less im- 
pregnated with vapour in the night than 
during the day ; for as the stratum next 
the earth condenses and cools at the 
former, period, there can be no doubt 
that each stratum descends, yet as clouds 
are seen to tower far above the most ele- 
vated peaks, vapour must at particular 
times rise to an amazins" height. 

Rain never descends till the transparen- 
cy of the air ceases^ and the invisible va- 
pours become vesicular, when cloudsform, 
and at length the drops fall : clouds; in- 
stead of forming gradualljr at once 
throughout all parts of the horizon, gene- 
rate in a particular spot, and impercepti* 
bly increase till the whole expanse is ob- 
scured It is singular, that clouds collect 
and spr^ at % coni^derable height in the 
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fttinoiphere» wbere^ the air is drier than 
in the lower aCrata* which are generally 
overcharged with moifltiire. *< It is equal- 
\y remarkable,*' says a late writer, *' that 
the part of the atiMsphere at which they 
form he* not arrived at the point of ex- 
treme' moisture, nor near that point, even 
a moment belbre iheir formation." Thus 
it appears, that their formation does not 
proceed Irom a greater quantity of va- 
pour aocumttlatinf^ than could remain in 
tiie atmosphere without passing its maxi- 
■iiifli. M . De Luc asserts, that the heat 
•f clouds exceeds that of the surround- , 
«lg air in some particular instances; 
kence their formation cannot arise from 
the capacity of air for combining with 
Moisture being decreased by cold, as 
eiouds may frequently be observed, 
which, after floating through the atmo- 
sphere during the heat of the day, disap- 
pear at night when the heat diminishes : 
thus we might proceed to -prove that 
clouds do not originate in the way sup- 
posed by man^r observers, and that we are 
stiH ignorant in what manner vapour is 
disposed of after it enters the atmosphere; 
ana why it rejects its assumed form, re- 
turns again to vapour, and falls in rain ; 
and why evaporation should prevail dur- 
ing very hot and dry seasons, without vi- 
sibly saturating the whole atmosphere. 
Theories in this instance are of very little 
use, as the subject is evidently pbced too 
iar out of our reach for experiment : in 
this state of uncertainty we must have re- 
course to facts. 

The (|uantity of rain taken at an annual 
means^ is the greatest at the equator, and 
it lessens gradually to the poles; but 
there are fewer days of rain there, the 
number of which' increase in proportion 
to the distance from it The Journal de 
Physique contains the following observa- 
lions : ** From north latitude 13° to 43°, 
the mean number of rainy days is 78 ; 
from 43® to 46°, the mean number is 103; 
from 46^ to 50. 134; and from 51° to 
60^, 161." Winter often produces a 
greater number of rainy days than sum- 
mer, though the quantity of rain is more 
considerable in the latter ^an in the for- 
mer season : at Petersburgh rain and 
snow falls on an average 84 days of the 
winter, and the quantity amounts to about 
five inches ; oathe contraiy, the summer 
produces eleven inches in about the same 
number of da3r8. Mountainous districts are 
subiect to great falls of rain ; among the 
Andes, particularly, it rains almost inces- 
santly, while the flat country of Egypt is 
consumed by endless drought. The rain 
gauge affords reason to suppose, that • 



greater quantity of rain falls in the lower 
strata of the atmosphere than in those 
above, which may be accounted for by the 
drops attracting vapour in their near ap- 
proach to the earth, though it must be 
admitted, that Mr. Copland, of Dumfries, 
discovered the rain collected in the lower 
gauge was greatest when it continued 
falling for some time, and that the great- 
est quantity wss collected in the hi{^her 
during short rains, or at the conclusion of 
lengthened ones. 

As rain is known to fall at all hours of 
the day and night, and at every season of 
the year, it is apparent that it is caused by 
operations which prevail eternally, and 
without defined interruption. M. Toaldo 
seems to think that a gpreater quantity de- 
scends in the night than the day ; and it 
is certain that a south wind produces 
more rain than any other, though it falls 
durinr the prevalence of eveiy wind : 
heav^falls ai^o occur in the most com- 
plete calms. M. Cotte published a pa- 
per in the Journal de Physique, from 
which it appears that the mean quantity 
of rain descending at 147 places^ between 
latitude ll'' and 60^ north, is 34.7 inches. 
"Let us suppose then," observes Dr. 
Thompson, *• (which cannot be very far 
fropi the truth) that the mean annual 
quantity of rain for the whole globe is 34 
inches. The superficies, of the globe 
consists of 170,981,012 square miles, or 
696,401,498,471,475,200 square inches: 
the quantity of rain, therefore, falling 
annually will amount to 
23,337,650,812,030,156,800 cubic inches, 
or somewhat more than 91,751 cut>ic mUes 
of water." 

There are 52,745,253 square miles of 
dry land on the globe : consequently the 
annual amount of the quantity of rain de- 
scending upon it will be 30,960 cubic 
miles. The sea is supposed to receive 
13,140 cubic miles of water, which flows 
into it annually ; therefore it must sup- 
ply an equal quantity by evaporation, or 
the land w^uld be completely drained of 
every particle of moisture. Mr. Dalton 
estimates the quantity of rain falling in 
England at 31 inches. 

Exclusive of the general appearance of 
vapour when condensed into clouds, 
there are other forms in which the exist- 
ence of moisture in the atmosphere is ob- 
servable, particularly the halo, a luminous 
circle appearing unaer certain circumstan- 
ces roiuid the sun, moon, and stars. This 
has been almost univer«dly ascribed to 
the rays of light issuing from those bodies 
passing through a frozen medium of hail 
or snow i and that this may be the case 
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idmits of veiy Mttie doubt; but it it equal* 
\y probable, that the rays of the sun, 
breaking through an uniformly dense 
e]oud, nearly exhausted by rain falling 
from it, may produce a similar effect on 
moisture in a fluid state, and this is de* 
monstrated frequently by the sun appear* 
ing through such clouds. The parhelia, 
or mock sun, is another phenomena, ef- 
fected by the rays of the sun darted upon 
frozen or fluid particles of water on 
either side of that body; but the exact 
manner in which this appearance origi- 
nates cannot, for obvious reasons, be as- 
certained. 

A constant attendant upon each of the 
phenomena that we have attempted to 
illustrate is wind, the doctrine of which 
deserves every possible attention, as much 
of our comfort, and health, and commerce 
wholly depends upon it. Were it not for 
this agitation of the air, putrid effluvia, 
arising from the habitations of man, and 
from vegetable substances, besides the 
exhalations from water, would soon render 
it unfit for respiration, and a general mor- 
tality woidd be the consequence. In 
this instance also the philosopher finds 
his progress arrested, and his research 
bounded by insurmountable obstacles ; 
still, however, there are many facts esta- 
blished that are highly satisfactory. The 
temperate zones are not under the influ- 
ence of as regular winds as between the 
tropics ; the trade -wind prevails annually 
and regularly in those parts of the Pacific 
and Atlantic oceans which lie near the 
equator? it blows from the north-east 
within a few points on the north side of 
the equator, and from the south-east on 
the opposite side ; and the interval space 
of these separate winds is from the se- 
cond to the fifth degree of north latitude, 
and within the limits just mentioned, 
where the wind may be said never to 
blow from the north or the south : but 
there are dreadful storms, and perfect 
calms, equally dangerous and perplexing 
to the mariner, who finds the force of the 
trade winds decline as he approaches 
their boundary. Between the tenth and 
thirteenth degrees of south latitude the 
trade wind prevails in the Indian ocean ; 
but north or it there is a Change every 
half year, when they blow in an opposite 
direction to their previous course : these 
are termed monsoons, and their change 
is constantly productive of variable airs 
and storms of extreme violence, which 
frequently continue horn five to six 
weeks, during which period the naviga- 
tion is very dangerous. The monsoons 
take place one on the south and the other 



on the north side of the equator in thtf 
Indian Ocean, and they extend to the 
eastern coast of China, and the longitude 
of New-Holland, from Africa : they, how* 
ever, sufi*er partial changes through lo« 
cal circumstances. They are, besides, 
not altogether confined to the space just 
mentioned, as the wind blows from the 
east or nmrth-east between September 
and April, and for the remainder of the 
year from the south-west, on the coast of 
Brazil, between Cape St. Augustine and 
the isle of St. Catherine. Haying thus di- 
rected the attention of the reader to this 
part of the subject, we shall pass to the 
prevailing winds of ouv native country* 
which were ascertained by order of the 
Royal Society of London, which learn- 
ed body published the following result 
in tbeir Transactions.— At London. 

VTraU, Days. Winds. Dayi. 

South-west . 112 South-east . . 32 

North-west. . 58 East 26 

North-west . « 50 South 18 

West 53 North 16 

The same register shews, that the 
south-west wind blows more upon an 
average in each month of the year than 
any other, particularly in July and Au- 
gust ; that the north-east previuls during 
januaiy, March, April, May, and June, 
and is most unfrequent in February, Juhr, 
September, and December; the north- 
west occurring more frequently from 
November to March, and less so, in Sep- 
tember and October than in any other 
months. In the fifth volume of the Sta- 
tistical Account of Scotland there is a 
table of seven years close observation, 
made by Dr. Meek, near Glasgow, the 
average of which is stated as follows : 

vnaau Dtyt. Winds. Ilsyi. 

South-west . . 174 North-east . 104 
North-west . . 40 South-east . 47 

In Ireland the prevailing winds are the 
west and south-west. T& different de- 
grees of its motion next excites our at- 
tention ; and it seems almost superfluous 
to observe, that it varies in gradations 
from the gentlest zephyr, which plays 
upon the leaves of plants, gently undu- 
lating them, to the furious tempest, cal- 
culated to inspire horror in the breast of 
the most callous; it is also a most re- 
markable fact, that violent currents of 
air pass along, as it were within a line, 
without sensibly agitating that beyond 
them. An instance of this kind occurred 
at Edinburgh, when the celebraledaero- 
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Mnt lAiimdi tscended in hit baUoon* 
which wif conveyed with pest velocity 
by the wind, at the nte of 70 miles an 
hour, while a perfect calm ezisted in the 
dty and neigfabotixhood. 

There aie many circumstances attend- 
ing the operations of the air, which we 
term wind, that serve for a basis for well- 
founded eonjectorei^ and thoae united to 
the results of dailv observation render 
the e:q>lanation of its phenomena tolera- 
bly satisfactory. It must be clear to the 
most common capacity, that as the rays of 
the sun descend perpendicularly on the 
surface of the eartn under the torridzone, 
that part of it must receive a ereater 
portion of heat than those where tbey fall 
obliquely ; the he*l thus wsquired com- 
municates to the air, which it rarefies and 
causes to ascend,and the vacuum occasion- 
ed by this operation, is immediately filled 
by the chill air from the north and south. 
The diurnal motion of the earth fj^radual- 
1^ lessens to the poles from the equator : 
at that point it moves at the rate of fif- 
teen feog^phical miles in a minute: this 
motion is communicated to the atmo- 
sphere in the same degree ; therefore, if 
part of it was conveyed instantaneoualy 
from latitude 30^ it* would notdirectty 
acquire the velocity of that at the equa- 
tor, consequently the ridges of the eartl| 
must meet it, and give it the appearance 
of an east wind ; the effect is similar up- 
on the cold air proceeding from the north 
and south, and this similarity must be ad- 
mitted to extend to each place particular- 
ly heated by the beams of the son. 

The moon being a large body, situated 
comparatively near the earth, is known to 
affect the atmosphere in its revolutions by 
the pressure of that upon the sea, so as 
to cause the flux and reflux of it, which 
we term tides ; it cannot, therefore, be 
doubted that some of the winds we ex- 
perience are caused by her motion. 

The regular motion of the atmosphere, 
known by the name of land and sea- 
breezes, may be accounted for upon the 
above principle : the heated rarefied land 
ur rises, and its place is supplied by the 
chiU damp air from the surfiice of the sea/ ; 
that from the hills in the neighbourhood 
becoming cold and dense, in the course 
of the ni^t,descend8and presses uponthe 
comparatively lighter air over the sea, 
and hence the land breeze. Granting that 
the attraction of the moon, and the diur- 
nal movement of the sun, afiects our at- 
mosphere, there cannot be a doubt but 
a westward motion of the air must pre- 
vul within the boundaries of the trade 
winds, the consequence of which is an 



easteriy current on each side : from thiy' 
then it proceeds that south-west winds are 
so frequent in the western parts of Eu- 
rope, and over the Atlantic ocean. Mr. 
Kirwan attributes our constant south-west 
winds, partieularly during winter, to an 
opposite current prevailing between the 
coast of Maha>ar and the Moluccas at the 
same period : this, he adds, must be sup- 
plied from regions dose to the pole, 
•* which must he recruited in its turn 
from the countries to the south of it in the 
western parts of our hemisphere.*' 

The variable winds cannot be so rea- 
dily accounted for, yet it is evident that, 
though they seem the effect ci csaprici- 
ous causes, they depend upon a regular 
system, arranged by the great author of 
nature. That accurate and successful ob- 
server of part of his works, the celebrat- 
ed Franklin, discovered in 1740, that 
winds oriffinate at the precise point to- 
wards which they blow. This philosopher 
had hoped to observe an eclipse of the 
moon at Philadelphia, but was prevented 
by a north-east storm, that commenced 
at seven in the evening. This he after- 
wards found did not occur at Boston till 
eleven; and upon enquiry, he had reason 
to suppose it passed to the north-east at 
the rate of about 100 miles an hour. The 
manner in which he accounts for this re- 
trograde proceeding is so satisfactory ,that 
we shall give it in nis own words, parti- 
cularly as his assertions are supported by 
recent observations both in America and 
Scotiand. He argued thus : ** I suppose 
a long canal of water, stopped at the end 
by a ^te. The water is at rest till the 
gate IS opened ; then it begins to move 
out through the gate, and the water next 
the g^te is first in motion, and moves on 
towards the gate ; and so on successively, 
till the water at the head of the canal is in 
motion, which is last of all. In this case 
all the water moves indeed towards the 
gate ; but the successive times of begin- 
ning the motion are in the contrary way, 
viz. from the gate back to the head of the 
canal. Thus, to produce a north-east 
storm, I suppose some great rarefaction 
of the air in or near the Gulph of Mexi- 
co ; the air rising thence has its place sup- 
plied by the liext more northern, cooler, 
and therefore denser and heavier air ; a 
successive current is formed, to which our 
coast and inland mountains give a north- 
east direction.*' According to the obser- 
vations made by Captain Cook, the north- 
east winds prevul in the Northern Paci- 
fic Ocean during the same spring months 
they do with us, from which fact it ap- 
pears the cold air from America and the 
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Borth of Earope flovrs at Ihat season into 
the Pacific and Atlantic Oceans. 

The remaining descriptions of winds 
may arise from a variety of causes. As 
the atmosphere has been ascertained to 
be composed of air, vapour, and carbo- 
nic acid and water, it is well known these 
frequently chan^ their serial form, and 
combine with different substances, and 
the reverse; consequently partial voids 
and accumulations mi^st continual^ oc. 
cur, which occasion winds of difi^rent 
degrees of violence, continuance, and of 
direction. 

METOPE, in architecture. The spa- 
ces between the triglyphs in the frieze 
of the Doric order. They are sometimes 
richly sculptured; as in the temple of 
Minerva Parthenon at Athens. 

METHOD, in botany, is a mode of ar- 
rangement from certain agreements or 
circumstances of resemblances. There 
are two kinds of methods in arranging 
vegetables, the natural, and the artificial: 
a natural method is that, which, in its 
distribution, retains all the natural classes; 
that is» such into which no plants enter 
that are not connected by numerous re- 
lations: an artificial method is that, tlie 
classes of which are not natural, because 
they collect together several genera of 
plants, which are not connected by nu- 
merous relations, although they agree in 
the characteristic marks assigned to that 
class to which they belong. 

METHODISTS. The term Methodist 
was first given to Themison, the founder 
of a sect of physicians at Rome, which 
flourished about three hundred years, 
and had some of the greatest physicians 
of the age among its members. 

In the seventeenth century there sprung 
up a new species of polemic doctors, who 
were denominated Methodists, and distin- 
guished themselves by their zeal and dex- 
terity in defending the church of Rome 
i^nst the attacks of the Protestants. 
This sect is now no more ; and the ap- 
peUation is made to designate the follow- 
ers of the late Messrs. John and Charles 
Wesley, and the societies founded by the 
Rev. George Whitefield. They are di- 
vided into Whitefieldian and Wesleyan 
Methodists. The members of the for- 
mer divinon embrace the doctrines of 
Calvin : the latter, as fiu* as relates to 
Free-wil],-are Armenians. For an account 
of the doctrines held by the Whitefieldian 
Metiiodists, see article Calvikists. 

The following are the doctrines held by 
the Arminians or Wesleyan Methodists : 
1. Justification by Fidth only ; by which 



they mean, not only our ac^ttal at the 
last day, but present forgiveness, pardon 
of sins, and consequently acceptance with 
God. 

2. They maintain, that the condition of 
justification is faith ; and hold, that not 
only without faith no one can be saved* 
but also, that as soon as any one has true 
fiiith, in that moment he is justified : this . 
is called the New Birth. It should be uty 
derstood, that this doctrine of justifica- 
tion by faith only includes in it also the 
notion of the witness of the spirit : that 
is, according to the Methodists, an instan- 
taneous, sensible impression, or ** com- 
fortable assurance," in the mind of the 
sinner, that his sins are forgiven, and that 
he stands justified bejfbre God; but on 
this part of the doctrine there appears to 
be a difference of opinion among tbem. 
At the conference held in 1806, Mr. J.o» 
seph Cooke was expelled from the con- 
nexion, because he had taught, in two 
sermons, which he published, " that in 
whatever moment a sinner returns to God, 
according to the requisitions of the gos- 
pel, God accepts that sinner, and his 
wrath no longer abides upon him; or, in 
other words, that the sinner is justified: 
and that, whetherhe has any comfortable 
persuasion of it in his own mind, or not." 
For this, though he offered to prove that 
he had taught nothing which is not con- 
tained in the wridhgs of Wesley and 
Fletcher, Mr. Cooke was condemned un- 
heard. «« What," however, *' he was not 
allowed to prove before the conference, 
he has since proved before the worid." 
See his late publication, entitled <* Me- 
thodism condemned by Methodist 
Preachers, &c." 

3. They maintain, that though good 
works cannot go before, yet they must al- 
ways follow, justifying faith. 

4. They beaeve that it is the duty and 
privilege of all true believers to attain to 
a state of perfection, or, as they some- 
times express it, entire sanctification, be- 
fore they leave this life. This is a favour- 
ite doctrine with the Wesleyan Method- 
isu. It is thus described : '* they believe 
that Christians.may, nay ought to, attain 
to a state of moral perfectionbefore death; 
and that this may be attained in a moment, 
just as they received the forgiveness of 
their sins. This work they assign chiefly 
to the third person in the Trmity, who 
is said to commence his cleansing opera- 
tions the moment he speaks peace to the 
soul by the absolution of the sinner ; and 
that he, the Holjr Ghoft, silently, and 
sometimes almost imperceptiblyproceeds 
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to work on the remains of inbred sin, till, 
in a moment, the old man with his deeds 
is wholly putK>ff; and the soul is purged 
from every stun, not having- spot or wrtn- 
kloy or any such thing. This state of per- 
fection needs never be lost.** Mr. Wesley 
asserted, that there is a state of sanctift- 
cation, from which the believer can never 
fall. It is proper to remark, that the Me- 
thodists believe all the leading doctrines 
of other orthodox Christians, as far as re- 
lates to original or birth-sin, the Trini- 
ty, atonement, or the vicarious sacrifice 
of Christy the eternity of hell torments, 
kc. They differ, however, from the 
Whiteiieldian Methodists concerning pre. 
destination, irresistible^ grace, imputed 
righteousness, the final perseverance 
of the saints, election, and reprobation. 

The Wesleyan Methodists are incor> 
pirated into a regular and compact body, 
and have adopted a system of church-go- 
vernment, which has a wonderful tenden- 
cy to unite the members to each other. 
Their meetings for worship and for busi- 
ness are of various kinds, and are distin- 
guished into prayer-meetings^ class-meet, 
ings, band-meetings, watch-nights, love, 
feasts, yearly-covenants, quarterly-meet.^ 
ings, district meetings, and annual confer- 
enees. Their church officers are deno. 
minated travelling preachers, who are 
divided into superintendants and helpers; 
local preachers, who follow some secular 
employment, and never travel; class lead- 
ers, prayer leaders, or exhorters ; band 
leaders, trustees, and stewards. For the 
inore easy management and union of the 
whole connection, the kingdom is divid- 
ed into districts, comprehending gene- 
rally three, four, or more circuits, the 
whole being under the immediate super- 
intendance of the conference, which is 
assembled annually, and consists of one 
hundred travelling preachers, at first no- 
minated in the will of the late Rev. John 
Wesley, their numbers being regularly 
filled up by ballot. 

Soon after the death of Mr. John Wes- 
ley, his people began to be divided with 
respect to discipline. Notwithstanding 
his professed attachment to the church 
of England, he suffered himself, towards 
the latter part of his life, to be persuaded 
to ordain some of his preachers bishops 
and priests ! this produced a great sensa- 
tion throughout the societies : and it was 
thought that he ^shed a regular ordina* 
tion to take place at some future oppor- 
tunity. At me first conference after his 
death, the preachers published a decla. 
ration, in which they avowed their deter- 
mination to '*take up the plan as Mr. 



Wesley had left it" This was by n» 
means satisfactory to many of the junior 
preachers and people. Several pamph- 
lets were published^ tending to demon- 
strate the justness of the claim, that a 
plan of perfect equality and religious li- 
berty ought to be extended to all the so. 
, cieties.These disputes at length produced 
what was called a plan of pacificcOioiLt in 
which it was decided— by ballot! that in 
every place where a three -fold majority 
of class-leaders, stewards, and trustees, 
desired it, the people should have preach- 
ing in church-hours, and the sacrament 
of baptism and the Lord's Supper admi- 
nistered to them. 

The spirit of investigation being excit- 
ed, did not terminate here ; for it soon 
began to be discovered that the people 
ought to have a voice in the temporal 
concerns of the societies, vote in the 
election of church-officers, and give their 
suffrages in spiritual concerns. Nume- 
rous pamphlets were published on these 
subjects. The leading man on the side 
of the people, was the late Mr. Alexander 
Kilham, who had been many years a tra- 
velling preacher, and was much respect- 
ed for his zeal and activity in the cause of 
religious liberty. He was expelled the 
connection for publishing a work, intitled 
" The Progress of Liberty among the 
People called Methodists." 

At the Leeds conference in 1797, there 
were delegates from many societies, in 
various parts, who were instructed to re- 
quest, that " the people might have a 
voice in the formation of their own laws, 
the choice of their own officers, and the 
distribution of their own property.** Their 
requests were refused ; and a motion 
that delegates from the people might be 
permitted to have seats in the yearly con- 
ference being negatived, all hopes of ac- 
commodation between the people and 
the leading preachers were cut off. Im- 
mediately a new plan of church-govern- 
ment was proposed, and on it was found- 
ed a system of Methodism, denominated 
The New Connection. This plan was 
organized and supported by Mr. William 
Thom, an old travelling preacher, Mr. 
Alexander Kilham, and BIr. John Grun- 
dell, a blind gendeman of considerable 
talents, and unimpeachable integrity. 

The preachers and people of the new 
connection, sometimes called Kilhamites, 
are incorporated in all meetings for busi- 
ness. Their plan of church-government 
is laid down in a small pamphlet, intitled 
'< General rules of the United Societies of 
Methodists in the New Connection.*' 

The following is given as an accurate 
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Statement of the number of preachers 
and people in the Wesleyan connection 
of Methodists, at the close of the sixty- 
third annual conference, h^ld in August, 
1806: 

In Great Britain .... 110,803 

In Ireland 23,773 

40 



Gibraltar 

Nova Scotia, New Brunswick, "} 
and Newfoundland 5 

West India— Whites 1,775^ 
Coloured people, &c. 13,165 3 
United States-Whites95628 ^ iioqaa 
Coloured people, &c.24,3l6 5 * a^'^** 



1,418 
14,940 



Total 270,918 



In addition to these may be added 
about 109,000 adult hearers—Methodists 
in religious sentiment ; though, from va- 
rious causes, prevented from formally 
joining the societies. To these still fur- 
ther may be addid about*2l8,000 more, 
composed of the younger branches of fa- 
milies, and those generally influenced by 
the Afethodist doctrines. About 6,000 
more may be added, from Methodists, 
who, from slight difference as to disci- 
pline, Stc. have formed themselves into 
independent societies, in various parts of 
the United Kingdoms; not now to reckon 
the Methodists of the New Connection. 
It appears from the report of the last con- 
ference, held at LiverpooW*^ July> 1807, 
that an increase of 8,492 members had 
tlien been made to the society in these 
kingdoms since the preceding confer- 
ence. At the conference held by the 
Methodists of the New Connection, in 
May, 1807, their number was 6,438. They 
have bad an increase, we understand, of 
about 700 since that period. It appears, 
therefore, that the total number of Armi- 
nian methodists amount to about 619,53$. 
The Calvinian Methodists are doubtless 
equally numerous. The local and travel- 
fing preachers, belonging to the different 
Methodist societies, amount to about 
1,630. For a very impartial and minute 
history of the rise and present state of 
this sect, see the Rev. J. Nightingale's 
" Portraiture of Methodism." Two 

gamphlets on the subject of Methodism 
ave also been lately published, which 
have excited considerable interest, and 
deserve to be generally circulatedi enti- 
tled ** Hints to the Public and the Le- 
gislature, on the Nature and Effeets of 
Evangelical Preaching.'' By a Barrister. 
Iteplies to the fitvt of these pamphlets 
have been published by ,Dr. Hawker and 



others. The periodical publications con- 
ducted by the Methodists are numerous, 
and have an astonishing circulation. Of 
the Methodist Magazine about twenty 
thousand copies are sold monthly ; of the 
Evangelical Magazine about twenty-two 
thousand. The sale of the Eclectic Re- 
view, in the same interest, appears, by a 
circular letter lately printed, signed by 
several preachers both of the Arminian 
and Calvinian Methodists, to be very li- 
mited. The Methodists have also in their 
interest a weekly newspaper, called 
" The Instructor." The number of small 
tracts and pamphlets sold and given away 
by thfe Methodists is incredible ; and they 
are indefatigable in their attempts to con- 
vert the Mahometans and the Heathen to 
their way of thinking. 

METRE, in poetry, a system of feet of 
a just length. 

The different metres in poetry are the 
di^erent manners of ordering and com- 
bining the quantities, or the long and 
short syllables; thus hexameter, penta- 
meter, iambic, sapphic verses, &c. consist 
of different metres or measures.. 

In English verses, the metres are ex- 
tremely various and arbitrary, every poet 
being at liberty to introduce any new 
form that he pleases. The most usual are 
the heroic, generally consisting of five 
long and five short syllables, and verses 
of four feet, and of three feet, and a cae- 
sura, or single syllable. 

The ancients, by variously combining 
and transposing their quantities, made a 
vast variety of different measures, by 
forming spondees, kc. of different feet. 
See Foot. ^ 

METROSIDEROS, in [botany, a genus 
of the Icosandria Monogynia class and 
order. Natural order of Myrti. Essen- 
tial character: calyx five-cleft, half su- 
perior; petals five; stamina very long, 
standing out; stigma simple; capsule 
three-celled. There are thirteen species, 
of which M. hispida is a very magnificent 
plant, easily distinguished by its broad* 
sesfflle leaves, and hispid branches; the 
flowers are yellow, wiUi wide spreading 
stamens growing in umbels, many of 
which unite to form- a 'large terminating 
corymb, rough, with red-brown hairs. 
This plant is common in most collections 
about London : it has not yet flowered. 
It was found at Port Jackson, in New 
South Wales, by Mr. White. 

ME2ZOTINTO, a particular manner 

of representing figures on copper, so as 

to form prints in imitation of painting in 

Indian ink. 

The nuuiner of making i^iezzotintos is- 
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Yeiy difFerent from all other kinds of en- 
Ipraviiig and etching, since, instead of 
forroingtheBgures with lines and scratcli. 
es made with the point of a graver, or 
by means of aquafortis, they arc wholly 
formed by scraping and burnishing. 
Mezzotintos are made in the following 
manner: Uke a well-polished copper- 
plate, and, beginning at the corner, rake 
or furrow the surface all over with a knife 
or instrument made for the purpose, first 
one way, and then the other, till the whole 
is of a regular roughness, without the 
least imooUi part to be seen ; in which 
state, if a paper was to be worked off 
from it at the copper-plate press, it would 
be all over black. When this is done, 
the plate is rubbed over with chycoa), 
black chalk, or black lead, and then the 
design is^ drawn with white chalk, after 
which the outlines are traced out, and 
the plate finished by scraping off the 
toughness, so as to leave the figure on the 
plate. The outlines and deepest shades 
are not scraped at all, the next shades are 
scraped but little, the next more, and so 
on, till the shades jgradually falling off, 
leave the paper white, in which places 
the plate is neatly burnished. 

By an artful disposition of the shades 
and different parts of a figure on different 
plates, mezzotintos have been printed in 
colours, so as nearly to represent yery 
beautiful paintings. 

MICA, in mineralogy, a species of the 
Clay genus, is commonly of a grey co- 
lour, , passii^ into brown and black. It 
occurs disseminated in thin tables and 
layers in other stones, also crj^stallized. It 
feels smooth, but not greasy. Specific 
gravity about 2.8 or 2.9. It may be con- 
verted by the blow-pipe into a white ena- 
mel and it consists, according to Kirwan, 
of 

SiUca . . .\,. . . 38 

Alumina 28 

Oxide of iron ... 14 
Magnesia 20 

100 , 
6y an analysis of Vauquelin, the differ- 
ence is very considerable, as will be seen. 
Silica ...... 50 

Alumina 35 

Oxide of iron ... 7 
Magnesia . ^ . . . 1.35 
lime ...... 1.35 

94.68 
...... 5.32 

100 



MIG 

Mica is one of the constituent parts of 
granite, gneiss, and mica-slate ; it is also 
found in syenite^ porphyr)-, and wacce, in 
almost every part of the world. It was 
formerly used for windows and lanterns, 
instead of glass, and in the Bussian navy 
it is still used for the same purpose, be- 
ing, on account of its elasticity, less liable 
to break than glass, on the discharge of 
cannon. Mica, used by the Russians, is 
dug up in Siberia. 

MICHAUXIA, in botany, so named in 
memory of Andrew Michaux, botanist ; a 
genus of the Octandria Monogynia class 
and order. Natural order of Campanaceac. 
Caropanulacese, Jussieu. Essential cha- 
racter : calyx sixteen-parted ; corolla 
wheel-shaped, eight-parted ; nectary 
eight-valved Mtaminiferous; capsule eight- 
cdled, many-seeded. There is but one 
species, viz, M. campanuloides, rough- 
leaved micbauxia : this is a handsome bi- 
ennial plant, having the habit of a campa- 
nula ; it has a simple stem, panicled when 
in flower; upright, herbaceous, rough- 
haired, green, two feet high ; root-leaves 
petioled, cordate; stem-leares half em- 
bracing, lanceolate ; flowers in a pannicle, 
peduncled, bracted, hanging down. It is 
a native of Aleppo. 

MICHBLIA, m botany, so named in 
honour of Pietro Antonio Micheli of Flo- 
rence : a genus of the Polyandria Poly- 
gynia class and order. Natural order of 
Coadunatx. Magnoliae, Jussieu. Essential 
character : q^lyx three-leaved ; petals 
fifteen; berries many, four-seeded. There 
are two species, natives of the East In- 
dies. 

MICROMETER, an instrument usually 
fitted to a telescope, in the focus of the 
object-glass, for measuring small angles 
or distances, as t|^e apparent diameter of 
the planets. Hie general principle of 
this instrumenit is, that it moves a fine 
wire, parallel to itself, in the plane of the 
picture of an object, formed in the focus 
of a telescope, and thus measures its per- 
pendicular distance from a fixed wire in 
the same plane. 

This instrument was invented about the 
year 1666 ; and it has, of course, under- 
gone many improvements since that time. 
Dr. Gascoigne divided the image of an 
object, in the focus of the object-glass, by 
the approach of two pieces of metal, 
ground to a very fine edge ; instead of 
which. Dr. Hook would substitute two 
fine hairs, stretched parallel to each 
other : and two other methods of Dr. 
Hook, different from this, are described 
in his posthumous works. An account of 
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several curious obsenn^tions which Mr. 
Gascoigoe made by the help of hi» mi- 
crometer, particularly in measuring the 
diameter of the moon and other planets, 
may be seen in the Philosophical Trans- 
actions, vol. xlviii. 

De la Hire, in a discourse on the acra 
of the inventions of the micrometer, pen- 
dulum clock, and telescope, read before 
the Boyal Academy of Sciences in 1717, 
makes M . Huygens the inventor of the 
micrometer. That author, he observes, 
in his " Observations on Saturn's Ring, 
&c." published in 1659, gives a meth(^ 
of finding the diameters of the planets by 
m«ms of a telescope, vix. by putting an 
object, which he calls a virgula, of a size 
proper to take in the distance to be mea- 
sured, in the focus of the convex object 
glass : in this case, says he, the smallest 
object will be seen very distinctly in that 
place of the glass. By such means, he 
adds, he measured 4he diameter of the 
planets, as he there delivers them. 

De la Hire says, that there Is no me- 
thod more simple or commodious for ob- 
serving the digits of an eclipse, than a 
net in the focus of the telescope. These, 
he says, were usually made of silken 
threads; and for this particular purpose 
six concentric circles had also been used, 
drawn upon oiled paper ; but he advises 
to draw the ciicles on very thin pieces of 
glass, with the point of a diamond. He ^ 
also g^ves some particular directions to 
sssist persons in using them. En another 
memoir, he shews a method of making 
use of the same net for all eclipses, by 
using a telescope with two object-glasse^ 
and placing them at different distaqces 
from each other. 

M. Gassini inyented a very ingenious 
method of ascertaining the right ascen- 
nons and declinations of stars, by fixing 
four cross hairs in the focus of the tele- 
scope, and turning it about its axid so as 
to make them move in a line parallel to 
one of them. But the later improved mi> 
crometers will answer this purpose with 
greater exactness. Dr. Maskeline has 
published directions for the Use of it, ex- 
tracted from Dr. Bradley's papers, in the 
Philos. Trans, vol. Ixii. 

Dr. Derham tells ua that his microme- 
ter is not put into a tube, as is usual, but 
is contrived to measure the spectres of 
the sun on paper, of any radius, or to 
measure any part of them. By this means 
he can easily, and very exactly, with the 
help of a fine thread, take the declination 
of a solar spot at any time of the day ; 
and, by his half-seconds watch, measure 

voL.vin. 



the distance of the spot ttom eithef Hmb 
of the sun. 

J. A. Segner proposed to enlarge the 
field of view in these micrometers, by 
making them of a considerable extent, 
and having a mqveable eye-glass, or seve- 
ral eye-glasses, placed opposite to differ* 
ent parts of it. He thought^ however, 
that two would be quite sumcient,andhe 
gives particular directions how to make- 
use of such micrometers in astronomical 
observations. 

A considerable improvement in the mi- • 
erometer was communicated to the Royal 
Society, in 1743, by Mr. S. Savary ; an 
account of which, extracted from the mi- 
nutes by Mr. Short, was published in the 
Philos. Trans for 1753. The first hint 
of such a micrometer was suggested by 
M; Roemer in 1675: and M. Bouguer 
proposed a construction similar to that 
of M. Savary in 1748. The late Mr. Dol- 
land made a further improvement in this 
kind of micrometer, an account of which 
was given to the Bojal Society by Mr. 
Short, and published m the Philos. Trans, 
vol. xlviii. Instead of two object-glasses • 
he used only one, which he neatly cut 
into two simi.circles, and fitted each se- 
mi-circle in a metal frame, so that their 
diameters sliding in one another, by means 
of a screw, may have their centres so 
brought together as to appear like one > 
glass, and so form one image ; or, by their 
centres receding, may form two images 
of the same object: it being a property 
of such glasses, for any segment to exhi- 
bit a perfect image of an object, although 
not so bright as the whole glass would 
l^ive it. If proper scales are fitted to this 
instrument, shewing how far the centres 
recede, relative to the focal length of the 
glass, they will also shew how far the two 

{)arts of the same pbjects are asunder, re- 
ative to its distance firom the object- 
glass ; and consequently give the angle 
under which the distance of the parts of 
thaf object are seen. This divided ob- 
ject.glas8 micrometer, which was applied 
by the late Mr. DoUand to the object end 
01 a reflecting telescope, and has been 
with equal advantage adapted by his son 
to the end of an achromatic telescope, is 
of so easy use, and affords so large a scale, 
that it is generally looked upon by astro- 
nomers as the most convenient and exact 
instrument for measuring small distances 
in the heavens. However, the common 
micrometer is peculiarly adapted for mea- 
suring differences of right ascension and 
declination of celestial, objects, but les» 
convenient and exact formeasuring their 
N . ' 
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absolute dtttances; whereuthe object- 
glass micrometer is peculiarly fitted for 
meaaurinp distances, though geoeratly 
supposed improper for the former pur- 
ple. But Dr. Maskelyne has found that 
this may be applied with yeiy little trou* 
ble to that purpose also ; and he has for- 
nished the directions necessaiy to be fol- 
lowed when it is used in this manner. 
The addition requinte for this purpose 
is a cell, containing two wires, intersect- 
ing each other at right angles, placed in 
the focus of the eye-glass of the telescope, 
and moveable routed about by the tum- 
ihf of a button. For the description of 
this apparatus, with the method of ap- 
pljring and usine it, see Dr. Maskelyne't 
paper on the subject, in the Philos. Trans, 
vol. Izi. 

After all, the use of the object-glass 
micrometer is attended with difficulties, 
arising from the alterations in the focus 
of the ^e, which are apt to cause it to 
give different measures of the same an. 

Sle at different times. To obviate these 
ifficulties. Dr. Maskelyne, in 1776, con- 
tfived a prismatic micrometer, or a mi- 
crometer consisting of two achromatic 
prisms, or wedges, applied between the 
object-glass and eye-|^lass of an achroma- 
tic telescope, by moving of which wedges 
nearer to or further from the object-glass, 
the two images of an object produced by 
them appeared to approach to, or recede 
from, each other, so that the focal length 
of the object-glass becomes a scale for 
measuring the ang^ular distance of the two 
images. The rationale and use of this 
micrometer are e^lained in the Philos. 
Trans, vol. Ixvii. 

Mr. Ramsden has described two new 
micrometers, which he has contrived for 
remedying the defects of the object-glass 
micrometer. One of these is a catoptric 
micrometer, which, besides the aavan- 
tage it derives from the principle of re- 
flection, of not being disturbed by the 
heterogeneity of light, avoids every de- 
fect of other micrometers, and can have 
no aberration, nor any defoct arising from 
the imperfection of materials, or of eace- 
cution, as the ^at simplicity of its con- 
struction requires no ad<£tional mirrors 
or glasses, to those required for the tele- 
scope ; and the separation of the image 
being effected by the inclination of the 
two specula, and not depending on the 
focus of lens or mirror, any alteration in 
the eye of an observer cannot affect the 
angle measured. It has peculiar to itself 
tiie advantages of an adjustment, to make 
tHe images coincide in a direction per- 



pendieular to that of their motion ; and 
also of measuring the diameter of a planet 
on both sides of the zero; which will ap- 
pear no inconsiderable advantage to ob- 
servers, who know how much easier it is 
to ascertain the contact of the external 
edges of two images than their perfect 
coincidence. 

The other micrometer, invented and 
described by Mr. Ramsden, is suited to 
the principle of refraction. This micro- 
meter ia applied to the erect eye-tube of 
' a refracting telescope, and is placed in 
the conjugate focus of the first eye-glass ; 
as the image is considerably magnified 
before it comes to the micrometer, any 
imperfection in its glass will be magnified 
only by the remaining eye-glasses, which 
in any telescope seldom exceeds five or 
six times ; and besides, the size of the 
micrometer glass will not be the 100th 
part of the area which would be required, 
if it were placed at the object-glaas; and 
yet the same extent of scale is preserved, 
and the images are uniformly bright in 
every part of the field of the telescope. 
See Philos. Trans, vol. Izix. 

In the Philos. Trans, for the year 1782, 
Dr. Herschel, after explaining the defects 
and imperfections of the parallel-wire mi- 
crometer, especially for measuring the 
appoint diameter of stars, and the dis- 
tances between double and multiple stai^, 
describes one for these purposes, which 
he calls a lamp micrometer; one that is 
free from such defects, and has the ad- 
vantage of a very enlarged scale. In 
speaking of the application of this instru- 
ment, he saysk '* It is well known to op- 
ticians, and others, who have been in tne 
Mbit of using optical instruments, that we 
can with one eye look into a microscope, 
or telescope, and see an object much 
magnified, while the n^ked eye may see 
a scale upon which the magnified picture 
is thrown. In this manner I have gene- 
rally determined the power of my tele- 
scopes ; and any one, who baa acquired a 
facility of taking such observations, will 
very seldoA mistake so much as one in 
fifty in determining the power of an in- 
strument, and that degree of exactness is 
fully sufficient for the purpose. 

**The Newtonian form is admirably 
adapted to the use of this micrometer, for 
the observer stands always erect, and 
looks in a horizontal direction, notwidi- 
standing the telescope should be elevated 
to the zenith. The scale of the microme- 
ter, at the convenient distance of 10 feet 
from the eye, with the power of 460, is 
above a quarter of an inch to a second; 
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aftd by putting on my power of 933» I ob- 
uin a scale of more than half an inch to a 
second, without increasini^ the. distance 
of the micrometer ; whereas the most 
perfect of my fonner micrometers, with 
the same instrument, had a scale of less 
than the 2000th part of an inch to a se- 
cond. 

" The measures of this micrometer are 
not confined to double stars only, but 
may be applied to any other objecU that 
require the utmost accoracvr such as the 
diameters of the planets or their satellites, 
the mountains of the moon, the diameters 
of the fixed stars, &c/' 

We shall now give an account of a mi- 
crometer by Mr. Troughton, which is ap- 
plied to the eye-piece of !& telescope to 
measure exceedingly small angles, as the 
diameter of the heavenly bodies, &c. 
Plate Microscope, &c. fig. 6, is an ortho- 
graphy projecting endways ; fig. T, a sec- 
tion of the box containing the wires ; and 
^. 8; a section lengthways; the same 
letters, as far as they cail, are used in all 
the figures. Figs. 6 and 8, A is an eye- 
tube containing a convex lens at each 
end, this slides m another tube, J if, so as 
to adjust the glass to distinct vision of the 
wires : the tube, d<^ is screwed into ano- 
ther, b by which is much larger} through 
this a tbin long box, D D D, containing 
the wire, slides. The micrometer is screw- 
ed to the telescope by a male screw, e e, 
(fig. 8.) in the same piec^e with which is a 
drcular plate,// cut all round with fine 
teeth ; thif plate fit« against the flat bot- 
tom of the Dox» b, andtums round con- 
centrically with it by means of a ring, k, 
fitting into a conical hole in the centre of 
the p\aXtf/t and screwed to the box ; a 
small endless screw. A, (fig. 6,} turning 
in two brass collars screwed to the box, 
6, works in the teeHi cut round the plate, 
/ and by that means, when the milled bead 
on the arbor of the endless screw is turn- 
ed, it turns the eye4ube and box, D D, 
round, to bring it to any convenient' posi- 
tion for measuring the angles required ; 
the box containing the wires is shewn 
open in Bg* 7, it contuning two frames, 
AAA, and lUl, one sliding within ano- 
ther, which moves in the box without 
lateral shake, yet fitted so as to slide easi- 
ly backwazds and forwards in the box, by 
the acrewfl^ m and ti, in the same manner 
as the microscope in the upper part of 
the 8«ne plate; o and p are spnngato 
counteract the screws and make the mo-f 
tion nleaaant. A wire is stretdied across 
the Irame, A A, at right angles to its sides, 
and another of the aaae^ize is fixed a- 



cross the slider* / / / /, exacdjr paifllel to 
the former ; a small quantity of the un* 
der side of the latter is cut away, and its 
wire is fixed to another plane to the wire 
of A A A, so that the wires can pass each 
other without touching, but as near a# 
possible ; when they ate placed by their 
screws over each other, and viewed 
through the eye-tube, they appear but as 
one wire : the divided circle x, on the 
nuts of the screws are then slipped round, 
without the screw, to bring the first divi- 
sion on them to the index, /; the instnt- 
ment is now adjusted for observing any 
angle ; it is screwed to the telescope, snd 
by the endles screw A, (fig. 6.) the mi- 
crometer is turned round so as to bring 
a fixed wire, w, which is perpendicular 
to the others, to cover the two objects; 
the two wires are then separated by turn- 
ing either of the nuts, F, until i^e wires 
include the angle to be measured: the 
whole box (fig. 7.) of the micrometer 
slides through the tube, in the direction 
of its length, to follow any moving object 
When the observation is completed, it is 
read off bv a scale of notches in the box» 
(fig- ^0 oetermining the number of re- 
volutions the screw has made, and the en- 
visions pointed out on the circles, x ; by 
the indexes, / /, the number of aliquot 
parts is denoted ; the circular plate, //, 
IS divided into degrees, as shewn in fig. 6, 
and it is by this that the angle the line 
measured makes with the horison is re- 
gistered. 

The circles are divided into 100 parts, 
and have no determiniLte value in angular 
measurement, but their value is de- 
termined experiipentnlly by observing 
through the telescope ; it is applied to the 
diameter of the sun, or any other body, 
whose angular measure has been piie- 
viously and accurately determined by 
some other divided instrument* and ffOfn 
this the angle given by each observation 
is calculated. 

The micrometer has not only been ap- 
plied to telescopes^ and employed for as- 
tronomical purposes, but there have been 
various contrivances for adapting it to 
microscopical observations. M. Leeu- 
wenhoek's method of estimating the sijse 
of small ol^ects, was by comparing them 
with ^ains of sand, of which one hun- 
dred in a line took up an inch. Tkese 
ffrains he laid upon the same plate with 
his objects^ and viewed them at the saipe 
jbime. Dr. Jurim's method was nmilar to 
this i for he found the diameter of a piece 
of fine silver wirc> by wnppinfif it very 
cloiie upon ft pin> «od ob^^rving how ina- 
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ny ringi made an inch : and he used this 
wireintiie same manner as Leeuwenhoek 
t)sed his sand. Dr. Hook used to look 
upon the magnified object with one eye, 
ivhile, at the same time, he viewed other 
'Objects, placed at the same distance, with 
tlie other eye. In this manner, he was 
able, by. the help of a ruler, divided into 
inches and small parts, and laid on the pe- 
destal of the microscope, as it were, to 
«cast the magnified appearance of the ob- 
ject upon the ruler, and thus exactly to 
measure the diameter which it appeared 
to have through the glass ; whicn being 
compared with the diameter, as it appear- 
ed to the naked eye, easily shewed the 
degree in which it was magnified. A lit- 
tle practice, aays Mr. Baker, will render 
this method exceedingly easy and plea- 
sant. 

Mr. Martin, in his Optics, recommends 
such a micrometer fot a microscope as 
had been applied to telescopes ; for he 
advises to draw a number of parallel 
lines on a piece of glass, with the fine 
point of a diamond, at the distance of 
one-fortieth of an inch from one another, 
and to place it in the focus of the eye- 
glass. By this method Dr. Smith con- 
trived to take the exact draught of ob- 
jects viewed by a double microscope; 
for he advises to get a lattice, made with 
small silver wires or squares, drawn upon 
a plain glass by the strokes of a diamond, 
and to-put it into the place of the image 
formed by the object-glass. Then, by 
transferring the parts of the object, seen 
in the squares of the glass or lattice, 
upon similar cdtresponding s(|uares drawn 
on paper, the picture may be exactly 
taken. Mr. Martin also introduced into 
compound microscopes, another micro- 
meter, consisting of a ilcrew. 

A very accurate division of a scale is 
performed by Mr. Coventry, of South- 
wark. The micrometers of his construc- 
tion are parallel lines drawn on glass, 
ivory, or metal, from the 10th to the 
10,0 jOth part of an inch. These may be 
applied to microscopes for measuring the 
size of minute objects, and the magnify- 
ing power of the glasses ; and to teles- 
copes fbr measuring the size and distance 
of objects, and the magnif';='^g power of 
the instrument. To measu. *\e size of 
an object in a single micros^ 3e, lay it 
on a' micrometer whose lincb are seen • 
magnified in the same proportion with it, 
and they give, at one view, the real size 
of the object. For measuring the magni- ' 
fying power of the compound microscope, • 
the oest and readiest method is the fol- 



lowing : On the stage, in the focus of the 
object-glass, lay a micrometer, consisting 
of an inch divided into 100 equal parts, 
count how many divisions of the micro- 
meter are taken into the field of view ; 
then lay a two-foot rule parallel to the 
micrometer : fix one eye on the edge of 
the field of light, and the other eye on 
the end of the rule, which move tiil the 
edge of the field of light and the end of 
the rule correspond ; then the distance 
from the end of the rule to the middle of 
the stage will be half the diameter of the 
field. Ex. ffr. If the distance be 10 
inches, the whole diameter will be 20, 
and the number of the divisions of the 
micrometer contained in the diameter of 
the field is the magnifying power of the 
microscope. 

Mr. Adams has applied a micrometer, 
that instantly shews the magnifying pow- 
er of any telescope. . 

In the Philos. Trans, for 1791, a very 
simple scale micrometer, for measuring 
smul angles with the telescope, is de- 
scribed by Mr. Gavallo. This micrometer 
consists of a thin and narrow slip of 
mother-of-p earl, finely divided, and placed 
in the focus of the eye-glass of a teles- 
cope, just where the image of the object 
is formed, whether the telescope is a 
reflector or a refractor/ provided the 
eye-glass be a convex lens. This sub- 
stance, Mr. Cavallo, after many trials, 
found much more convenient than either 
glass, ivory, horn, or wood, as it is a veiy 
steady substance, the divisions very easy 
marked upon it, and when made as thin 
as common writing paper, it has a very 
useful degree of transparency. 

MICROPUS, in botany, a genus of the 
Syngenesia Polygamia Necessaria class 
and order. Natural order of Compositx 
Nucamentaceae. Corymbiferx. Jussieu. 
Essential character : calyx calicled : ray 
of the corolla none : female, ^orets wrap- 
ped up in the cidycyne scales; down 
none i receptacle chaffy* There are two 
species, wx. M. supin'us, trailing micro- 
pus; and M. erectus; natives of Sp^n 
and the Levant. 

MICROSCOPE, in optics. By micro- 
scopes are understood instmiroents, of 
whatever structure or contrivance, that 
can make small objects appear larger 
than they do by the naked eye. This is 
effected by means of convex glasses. 
When only one convex glass or lens is 
used, the instrument is called a single 
microscope; but if two or more are 
employed constantly to magnify objects, 
it is then called a doable or coropound 
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microscope.' When objects -are seen 
throtigh a perfectly flat ^ass, the pays of 
light pass through it from them to the 
eye in a straight direction, and parallel to 
each other, and consequently the objects 
appear very little either diminished or 
Enlarged, or nearer or further off, than to 
the naked eye. But if the glass through 
which they are seen has any degree of 
conrexity, tlie rays of liglit are directed 
from the circumference towards the cen- 
tre, in an angle proportionate to the con- 
vexity of the glass, and meet in a point, 
at a greater distance from the glass, as it 
is less or more convex. This point, where 
the mys meet, is called the focus, which 
is nearer or further off, according to the 
convexity of the glass ; for a small degree 
of convexity throws it to a considerable 
distance; when the convexity is much, 
the focus is near. The magpiifying power 
is in proportion to its convexity ; Tor, as a 
fiat glass magnifies scarcely at all, tlie less 
a glass departs from flatness, the less it 
magnifies; and the more it approaches 
towards a globular figure, the nearer iu 
focus is, and the more its magnifying 
power. We shall refer to Optics for a 
more particular account of the principles, 
andpToceed to describe some instruments 
of which we hare made drawings. Plate 
Uicroscope, &c. 

The body of the microscope, AA, be- 
ing a large tube, is supported by brass 
piUars, 6 b, rising from a wooden pedestal, 
c, in which pedestal is a drawer to hold 
the object-glasses, and other parts of the 
apparatus ; a lesser tube, e e, slides into 
the greater, and is moved up and down 
therein by a rack and pinion turned by a 
miUed-headed nut, I; into this tube is 
poshed the body of the microscope, as 
shewn in the section fig. 1, and moving 
up and down with it ; it has at its bottom 
another tube much smaller than itself, /, 
with a male screw, j^, at the end thereof, 
whereon to screw tihe object-glasses, or 
magnifiers : there are five of these magni- 
fiers, numbered 1, 2, 3, 4, 5, which num- 
bers are also marked on the inner tube, 
« «} to direct where about to place it, ac 
cording to the magnifier made use of; but 
if it does not fit the eye exactly, move the 
inner tube gently, higher or lower, by the 
nut t, till the object appears distinct. The 
greatest magnifiers nave the smallest a- 
pertores, and the lower numbers. L, is 
a circular platei of brass, fixed horizon- 
tally between the three brass pillars, b 6, 
and in the centre thereof a round hole. 
M, is adapted to receive a proper con- 



trivance, fip. 4, for holding ivory sliders, 
wherein objects are placed, which contri- 
vance consists of a spiral steel wire, con- 
fined between three brass circles, one 
whereof is moveable for the admission of 
a slider. Q, is a concave mirror set in a 
box of brass, and turning in an arch, R, 
upon two small screws. Prom the bottom 
of the arch comes a pin, which being let 
down into a hole in the centre of the pe- 
destal, enables it to turn vertical iy or hori- 
zontally, and reflect the light either of a 
candle or the sky, directly upwards on the 
object to be viewed. V, is a plano-convex 
lens, which, by turning on two screws 
when the pin at the bottom gf it is placed 
in the hole made for its reception in the 
circular plate L, will transmit the light of 
a candle,, to illuminate any opaque object 
that is put on the round piece of ivory, or 
on ebony, for examination, and it may be 
moved higher or lower as the light re- 
quires : this glass is useful to point the 
sunshine, or the light of a candle, upon 
any opaque object ; but in plain day light 
is of no great use. The brass fish pan, fig. 
3, is to fasten a smelt, gudgeon, or any 
such small fish upon, to see the blood cir- 
culate in its tail ; for which purpose, the 
tail of a fish must be spread ftcross the ob- 
long hole, or the end of the pan, by 
slipping the button on the backside of the 
pan, into a slit, through the circular plate, 
L ; a spring that is beneath the plate 
presses the button, and will make it 
steady, apd present it well ; but if it be a 
frog, a newt, or eel, in which the circula- 
tion is desired to be shewn, a glass tube, 
fig. 6, is fittest for the purpose. The tail 
of a newt, or eel, or, in a frpg, the web 
between the toe of the hind feet, are the 
parts where it may be seen best. When 
the object is well expanded on the inside 
of the tube, slide the tube along under the 
circuliU' brass pt^te, L, where there are 
two springs, and a cavity made in the 
shank to hold it, and bring the object di- 
rectly under the magnifier. 

There are three of these glass tubes, 
smaller one than another, and the size of 
the object must direct which to use ; but, 
in general, the .less room the creature 
has to move about in, the easier it may 
be magnified, and the quieter it will lie 
to be •examined. Three loose glasses, 
viz. one plain, and two concave, belong 
also to the microscope, and are designed 
to confine objects, or place them upon 
occasionally. 

The long steel wire, fig. 7, (with a pair 
of plyers at one end, and a nob of ivory 
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at the other, to hold fast, or lay objects 
on), slips backwards or forwards in a 
abort brass tube, whereto a button is fas- 
tened, which ftts into a iittle hole near the 
edg^e of the brass plate L, and then the 
object may be readily brought to a right 
]losition, and a light be cast upon it, 
either by the looking-glass underneath, 
or, if it be opaque, by the plano-convex 
lens, N. 

L> ^S' 4 IS a list piece of ivory, called 
a slider, with four round holes through it, 
and objects placed in them, between Mus- 
covy talcs, or isinglass, kept in by brass 
-wires. 

It is proper to have a number of these 
sliders, filled with curious objects, always 
ready, as well as some empty ones, for 
any new thing that offers. When made 
use of, thrust them between' the brass 
rings of the contrivance on purpose for 
them, as shewn in fig. 4, whicfi shoots into 
the round hole M, in the centre of the 
brass plate, L ; this keeps them steady, 
and, at the same time, permits them to be 
moved to and fro for a thorough exami- 
nation. 

' The upper part of Plate Microscope, 
&c. describes the construction of a micro- 
scope, used for observing the divisions 
on mathematical instruments, and subdi- 
viding them into smaller portions. The 
drawing was made from one of those used 
by Mr. Troughton in his instruments; and 
the position of four of them are shewn in 
the drawing of one of his astronomical 
circles, see Circular Instrument, fig. 1, an 
elevation sideways of the microscope; 
fig. 3, a section, in the same direction ; 
fig. 3, a section endways, and four and five 
parts shewn separately. 

The microscope is fixed to the instru- 
ment it is applied to, by two nuts, a a, 
figs. 1 and 3, which work upon a male 
screw, cut on the external tube ; these 
nuts have a smaller part turned upon 
them, which exactly fit into a circular 
hole in a piece of brass fixed to the in- 
strument, and by screwing the nuts tight, 
the microscope is fixed, as shewn in the 
drawing of the astronomical circle before 
referred to. B, fig. 1 and 3, is the sliding 
tube containing two convex lenses, b d, 
fig. 3, whose combined foci fall upon the 
wires to be hereafter described ; this tube 
slides in another, D, screwed into a thin» 
square box, E, which contains the wires 
and screw, and it is shewn opened in fig. 
3 ; it has a square frame, fig. 5, sliding in 
St ; to this is affixed a veiy fine screw, 
which comes through the top of the box, 
and has a nut, T, screwed on it; at e, with- 



in the box^ is a spring formed of steel 
wire, acting upon the frame, fig. 5, so aa 
to draw it into the box ; by this the shoul- 
der of the nut, F, is forced down upon the 
top of the box, and all shake or looseness 
in the motion prevented. 

The frame has two exeeedingW fine 
wires stretched across it, as in the figure, 
and it is by these the divisions on the in- 
strument are observed; G is a conical 
tube, screwed into the principal tube of 
the instrument, with the object-glass at its 
end: the box, £, alqo contains a thin 
brass plate, fig. 4, which slides in it be- 
neath the frame, fig. 5, and is moved 
when necessary by a small screw, a, go- 
ing through the bottom of the box, whose 
action is counteracted by two thin slips 
of watch^pring, (seen in fig. 3;) this 
plate has an oblong hole through it to see 
through, and on one side it is cut into fine 
notches, at such a distance apart that one 
turn of the nut F, when viewed through 
the ejre-tube, moves the cross wires in the 
frame, fig. 5, exactly one of these notch- 
es, and oy that means the notchea regis- 
ter the number of revolutions the nut has 
made. In adjusting and adapting this 
microscope to any instrument, the sliding 
eye-tube, B, is to be slid in or out of the 
tube D, til>the cross wires in the frame, 
fig. 5, are seen perfectly distinct. The 
microscope is then to be placed in such 
a position on the instrument it is applied 
to, that the line of divisions on the arc 
shall be parallel to the motion of the 
cross wires and frame, fig. 5, and screwed 
into its holder by the nuts a a, (as shewn 
in the drawing of the circle) and the fo- 
cus is adjusted so as to see the divisions 
on the arc distinctly, by turning these 
screws backwards or forwards, and mov- 
ing the whole microscope nearer to or 
further from the arc, until it is adjusted 
to distinct vision. The operator then 
looks through the microscope, and 
observes whether one division on the di- 
vided arc of the instrument answers 
to twenty of the notches of the scale, ^g. 
4^ (which will each be then equal to one 
minute ;) if not, the' conical tube, G, con- 
taining the object-glass at its end, must 
be screwed in or out of the body of the 
microscope, until the image of the divi- 
sion or degree is lengthened or ahoKen- 
ed till it does, and a loose nut on the 
tube holds it any place required; if 
this adjustment deranges the other before 
made for distinct vision, it must be recti- 
fied by the nuts a a, and if this alters 
the space measured by the scale, ^g. 4, 
the object-glass must be altered^ and Sien 
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again the nut% a «, fifit one and then the 

oUier, until both adjustments of measure 
and distinct vision are perfect. The small 
screw which gives motion to the scale, 
fig. 4k is used to adjust it to the point of 
commencement on the circle or divided 
arc; or when two opposite microscopes 
are applied to the same circle, to adjust 
tbem 80 that they shall both read alike, 
that is, so that a line between them shall 
pass through the centre of the circle, and 
for the same purpose the small divided 
circle^ x, of the nut F, will slip round 
upon the nut when required, without turn- 
ing the screw to bringthe first division up- 
on it to the index, /, when the cross wires 
coincide with the point of commence- 
ment of the circle or divided arc. 

For reading the divisions by this mi- 
croscope, the middle notch of the scde, 
fi|. 4, is accounted the first, and every 
finh is denoted by a longer notch, and eve- 
ry tenth by a still longer^instead of figures. 
If now, when the circle is set to its re- 
(Uiired position, and observed through 
the microscope, any division or degree 
on the circle exactly coincides with the 
middle or first notch on the scale, the 
reading will be even degrees ; if the di- 
vision on the circle does not match with 
the first notch on the scale, the nut, F, 
of the screw must be turned, until the 
cross wires in the frame, fig. 5, exactly 
coincide with the division on the circle ; 
the number of notches on the scale de- 
notes the minutes, and the number of 
the diTision on the small circle x, on the 
nut, F, which is opposite to the index, 4 
denotes the number of seconds. See 
Optics, 

MICROTEA, in boUny, a genus of the 
Pentaiidria Digynia class and ord#r. Na- 
tural order of Oleracex. Atriplices, Jus- 
sieu. Essential character: calyx five- 
ieaved» spreading; corolla none ; drupe 
dry, echinated. There is only one spe- 
cies, 'Viz. M. debilis, a native of the 
»Und of St. Christopher, in the West 
Indies. 

MIDWIFERY. The art or science of 
"Mating women in child-birth. Of late 
years, however and especially in this 
country, since the Royal CoUege of Phy- 
sicians of London has consented to ad- 
rait, into a distinct class of its licentiates, 
J»ch as, upon examination, shall appear 
Jwy qualified for obstetric practice, it 
W8 pecome an art or scienc^ of more ex- 
tensive raam and embraces e verycase con- 
nected with the female sexual system, as 
ri *?,*^'8ea8es of infancy during the pe- 
"od of lactation. Such being the general 



signification asngned in the pteaent day, 
we shall rontempUte the tem\ under this 
sense, except wnat relates to the diseases 
oflirrjLVCT, already considered under that 
article, in the following sketch of its rise, 
progress, and practice. 

HiSTOBT. 

The history of midwifery may be com- 
prised in a few words. In the earliest 
ages of life, when the manners were sim- 
ple, the hours of rest and food regular, 
and the general strength and health pro* 
portionate, it was only in cases of mttl- 
conformation, either of the mother or of 
the child, or mispresentation of the latter, 
that any other assistance, perhaps, than 
what nature herself either gave or indi- 
cated, could be demanded. These excep* 
tions, even in the present day of luxj;trv, 
complex manners, and delicate health, 
are upon the whole extremely few, com- 
pared with the general average of birtha 
that every hour is a witness to. Yet, in the 
periods we are now contemplating, we 
know that they must have been very con- 
siderably fewer, because we know, that 
in every instanee in which society, hy its 
natural tendency,has overstepped the just 
medium of its prime object, and introdu- 
ced sof^ and delicate habits, capricious 
fashions, and all the luxuries of refined 
life, it has at the same time introduced 
debility, even from birth, and often before 
birth, and consequentl)r all those mal-con- 
formations, and obliquities from the line- 
of health, which naturally belong to man- 
kind of both sexes, and which it is their 
own fault (we mean the fiiult of them- 
selves or their ancestors) that the^ do not 
equally possess in eveiy generation. 

Hence the art of midwifery is coeval 
with civilized life, and is to be measured 
by its advance to the utmost summit of 
refinement. In the earliest ages, when 
nature required nothing more than mere 
co-operation with her common efTorts, 
vCromen alone, and these of no peculiar 
degree of skill, must have been alt(^e- 
ther competent to the business of child- 
birth : and hence the roidwives of the 
Hebrews, of the Greeks and Romans, we 
have reason to believe were all females; nor 
do we meet with a single instance of a clu- 
rurgieal or medical practitioner having 
been had recourse to and actually em- 
ployed earlierthan the middleof the seven- 
teenth century. Perhaps, among the earli- 
est practitioners on the continent, we may 
mention M. Julian Clement, a surgeon of 
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high reputation at P«ris» who attended iii 
a d*ffiailt pase, Madame de Valiere, in 
1663,and Dr. William Harvey among thoae 
of our own country, who 'published his 
celebrated treatise on generation a few 
years antecedently, and a few years after- 
wards engaged in the practice of midwife- 
ry, and followed up his practice with 
his ExerdtatM departu. 

There can be no doubt that midwifery 
ought to have been studietl and practised 
scientifically many ag^s before the period 
at which we have now arrived, and that 
thousands of lives, as well of mothers as of 
children,must have fallen a sacrifice to the 
want of anatomical skill and knowledge 
upon this subject. Luxury, extravagance, 
and dissipation, were as common at Athens 
and Rome, during some periods of their 
history, as they have been in any part of 
Europe during the last tWo centuries; 
and though it is probable that the Atheni- 
an and Roman matrons did not, from the 
iasbion of their respective eras, run quite 
so readilv as the ladies of the present day 
into all the excesses of men» yet there can 
be no doubt that the example was con- 
tagious, and that the result, in regard to 
debility of frame, and consequently occa- 
sional mal-conformation of organs, if not 
equal in point of frecjuency and degree, 
could not have essentially varied. And in 
reality, had the Greek and Roman ladies 
been as correct and regular as possible in 
their own lives, yet, from the necessity 
they must have been too frequently under 
of ihtermarrving with men of far less cor- 
rectness and regularity, the female off- 
spring hence ensuingcould Qotfail to inhe- 
rit much of the same kind of delicacy and 
debility of frame, and consequently mis- 
proportion of construction, which we too, 
frequently witness in the present day. 

Still, however, it was the fashion to em- 
ploy womeh, and none but women, in the 
momentous process of child-birth, not- 
withstanding the necessity of a contrary 
practice. Natural modesty, not always 
in league with fashion, gave additional 
force to the general custom, and imperi- 
ous as was the call for the occasional em- 
{>loyment of persons, who had been regu- 
arly taught at the schools of anatomy, and 
had henceacquired a scientific knowledge 
of the organs concerned in gestation and 
labour, and of the changes tney undergo 
during these respective processes, — life 
was in general ratner to be sacrificed,than 
a male practitioner of surgery to be re- 
sorted to. That the call for such assistance 
was imperious, we could adduce a thou- 
sand instances to prove, if it were neces- 



sary ; we shall only observe, that Agno- 
d\cej a scholar of Hierophilus, in orderto 
acquire a knowledge of this branch of 
anatomy, and finding herself prohibited, 
either by the common law of custom, or 
the written law of the state, from acquir- 
ing such knowledge in her own sex, con- 
sented to assume a male appearance, and 
for this purpose cut off her hair, exchang- 
ed her female for male attire, and in this 
disguise attended the lectures of this ce- 
lebriited physician. She then publicly 
entered upon her profession ; but another 
difficulty occurred to her, which was, 
that, from the dress and appearance she 
had so long assumed, she was still sus- 
pected to be a man, notwithstanding she 
had returned to the common dress of her 
sex ; and it was long before the prejudice 
thus excited was completely overcome. 

On these accounts, the art of midwifer)* 
made less improvement than any other 
branch of medicine. Hippocrates says 
but little on the subject ; and that little 
but very little to the purpose. He ap- 
pears to have known of no other method 
of delivery, than by a presentation of the 
child's head; if any other part presented, 
he advises such part to be turned, and 
this not by an introduction of the hand of 
the practitioner into the uterus, but by 
shaking the mother, by making her jump 
repeatedly, or by rolling her on her bed ; 
and if this do not succeed, to destroy the 
child, and deliver it piece -meal. In the 
writing of Celsus, however, who flourish- 
ed dunng the reign of Tiberius, we find 
hints that prove some advance had been 
made towards a more humane, scientific, 
and successful practice ; for we are here 
told, that children may be safely and easi- 
ly delivered in presentations of the feet as 
well as of the head, by taking hold of the 
legs, and dragging them downwards ; as 
also, that if any other parts present ihan 
the head or feet, the child must be turn- 
ed in the uterus by the introduction of the 
assistant's hand, so that one or the other 
of these organs be brought forwards into 
the vagina. We also meet with another 
piece of advice, which we are sorry to 
perceive lias been of so long standing in 
the world, and which is very injudiciously 
praised and practised in the present day - 
and that is, that the practitioner ought to 
be perpetually striving to dilate the os 
tincae, or orifice of the womb, by the in- 
troduction of the fore finger adone, when 
the opening is only large enough to admit 
a single finger, smeared over with lard or 
pomatum ; and that he shou\d continue 
progressively to introduce two, three, or 
more fingers^ and at^ length ^e whole 
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hand as a general dilator to the orifice, so 
that the head, or whatever other part of 
the child presents, may the more readily 
pass through. Now it is comparatively 
very seldom that any benefit can be de- 
rived from this perpetual tampering^; in 
some few cases of relaxed uteri, where 
the orifice is sufficiently enlarged to allow 
three or four fingers to enter at once, and 
the pains at the same time are but feeble, 
or at least have Hut a small propulsive 
power, some advantage may be obtained ; 
but none in any instance where the orifice 
is not large enough to admit of more than 
a single finger ; while in every such at- 
tempt, provided the uterus be rigid and 
unpliable, instead of facilitating the en- 
largement, the practitioner will consider- 
ably obstruct it, his perpetual stimulus 
continually thiclcening and indurating the 
edges of the orifice. 

Yet delivery by the feet appears by no 
means to have been approved by the pro- 
fession in general. Celsua, though an ad- 
mirably well informed man and an excel- 
lent writer, ^as not of the profession, 
while Galen, who was of it, condemned 
the practice as decidedly as Hippocrates. 
In reality we meet with the same kind of 
general condemnation as late as to the 
middle of the seventeenth century; for Ri- 
veritts censured it publicly in 1657, and 
though Mauriceau inclined to it in his 
own practice, as he informs us in his 
** Treatise on Midwifery/' published in 
1664^ he lells us, at the same time, that 
many authors were of opinion, that in all 
foot-cases it would be better to attempt 
to turn the child, than to deliver with 
such a presentfktion. So slow is the world 
to shake off a prejudice of any kind, 
when once deeply rooted, however un- 
founded, or even fatal. 

About this period several tracts or trea- 
tises on midwifery in Great Britain, issued 
from the pens of Wharton, Charleton, 
Mayow, and Baynold, of hU which the last 
appears to have been the most celebrated 
writer. To the 'in3trument called the 
crotchety which had long been in use, but 
most commonlv for removing the mangled 
limbs of the child, whom it waa thought 
necessaty to destroy, we now find lidded, 
generally supposed to hive been an in- 
vention of Chamberlen, a forceps, of a pe- 
culiar kind, having a near resemblance to 
what is now denominated a vectis. Hie 
emplojrment of male practilionerB grew 
common, books of real science, and ocm- 
taining information tii the most valuable 
description, issued freely from the press, 
aad especially from the labonre of Cham- 
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b.erlen, Willoughby, Bramber, and Simp, 
son ; lectures of reputation upon the sub- 
ject of midwifery were instituted, and 
largely attended, a variety of ingenious in- 
struments were devised and multiplied, 
and the first public description of the mo- 
dern forceps was given by Chapman, the 
second public teacher of miawifeiy in 
London, which made its appearance in the 
third volume of the Edinburgh Medical 
Essays. It is useless to pursue this nar- 
rative any farther ;.the names of Smellie, 
Hamilton, Orme,andDenman, are known 
to every one ; ' and their instructions have 
been widely felt, and duly appreciated, 
not only by the profession, but by the 
world at large. 

DISEASES or THE FEMALE SEXUAL 
STSTEX. 

* From a cause that has never yet been 
explained, women, on the commencement 
of puberty, throw forth, at monthly inter- 
vals, a peculiar and coloured fluid from * 
the uterus; which terms of discharge 
only cease, or only should cease, during 
pregnancy, and lactation, till the age of 
about forty-five in this country, and others 
of a similar warmth, though the age at 
which it ceases is much earlier in coun- 
tries of greater heat, and where the gene- 
ral form acquires a much earfier maturi- 
ty. At the commencement of this natural 
or regular flow, which is usually denomi- 
nated me nses ar menstruation, women are 
often subject to many diseases, from the 
change that takes place in the constitu- 
tion at that period. They are subject to 
other diseases from a morbid suppres- 
sion, or too large or too frequent an evac- 
uation of this discharge ; and again to othr 
ers, at the period of its final termination. 

We shall first examine into the nature 
of the menstrual fluid itself. It was for- 
merly supposed that this fluid was a kind 
of surplus blood thrown out of the system 
from the mouths of minute veins. It has 
been clearly ascertained, however, by Dr. 
W. Hunter, that this fluid, whatever it 
be, is thrown from the mouths, not of 
the uterine veins, but the uterine arte- 
ries; and that, instead of being blood, it 
has scarcely any one property in common 
with blood,exceptin|f indeed in its colour. 
Generally speaking, the average tin* the 
discharge continues is three or four days ; 
and as to the proportional quantity lost on 
each day, on the first and fourth, or on 
the thiraday,the woman loses a fourth 6f 
the whole quantity each day, and, on the 
middle di^, about the ether half. The 
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<|UAnttty lost will (^ner&lly^ be three or 
tour ounces altogether, a single ounce on 
the first day, two on the second, and the 
fourth and last ounce on the third day. 
There is nothing, however, more affected 
by the climate than this : in a warm cli- 
mate the <|uantitv being increased, while 
it is diminished in cold ones. Linnxus, 
while writing his account of Lapland, says, 
that the quantity lost there is nerer above 
half an ounce or an ounce. In hot islands, 
as in those of the Archipelago, Hippo- 
crates writes, that the women lose twen- 
ty ounces of blood by this evacuation. 
Artificial warmth promotes the menstrual 
flux as powerfully as that of the sun. 

The discharge, as we have already ob- 
served, commences with puberty, which 
varies exceedingly from climate. In Per- 
sia the females are fit for all the purposes 
of Women at ten years old. In Lapland 
not till twenty. In our country aboQt 
sixteen ; and this period is charac- 
terized by certain attendant circumstan- 
ces : the age of puberty is evinced by 
hair growing on the pubes and in the ax- 
illae ; the breasts are formed and made per- 
fect; there is also a change in the ovaria. 

The discharge when it earliest appears 
IS not at first red, generally it is without 
colour. The succeeding periods are Ve- 
ry regular, being every month, unless the 
woman lives in a state of nature, and 
falls with child, when, upon a pretty ac- 
curate calculation, she will menstruate 
about once in twenty months, if she suc- 
kle. Menstruation having begun will go 
on regularly, unless interrupted by dis- 
ease, or pregnancy, for a great number of 
years, generally till between thefoilieth 
and fiftieth year s and the time of its ces- 
sation is generally regulated by the age 
at which it commenced. The final ces- 
sation of the menses may be^ known to 
be advancing by certain irregularities in 
the appearance : instead of the discharge 
lastingthree, it will continue for ten days ; 
nothing wiU then be seen for two months ; 
next it may come once a fortnight, and 
then profusely. Menstruation appears to 
be a discharge intended to preserve the 
uterus in a state fitted for conception, for 
a girl cannot conceive till after the men- 
ses have appeared ; nor does any woman 
conceive after they have ceased to flow. 

$0 that women only can become preg- 
nant while the menses continue ; and 
they appear to be more susceptible of 
conception immediately before and di- 
rectly after them, than at any other part 
of the month. AJso, in all animals, there 
19 a discharge somewhat analogous to it, 
which in them is called heat. This stat^ 



is very nearly allied to it ; and is well un- 
derstood by boys, not one of whom, when 
. buying a doe-rabit, will pa^ half the 
price for it, if not in heat, as if she he in 
heat ; he has nothing to do, but, by press- 
ing with his thumb, to invert a portion of 
the vagina^ and if it be red and covered 
thickly with blood-vessels, he knows it 
indicates heat, and is what be looks for ; 
but if the vagina be smooth and white, 
every boy knows that he must keep 
that rabbit on brah and other expensive 
provisions for a month, before she will 
take the buck. 

Menstruation may be the subject of 
disease from irregularity, obstruction, ex- 
cess, or painful extrusion. 

Irregular Menatnuition. This may re- 
gard its time of accession or cessation. 
It may be irregular in its monthly return ; 
or as to the quantity of fluid lost at each 
period; it mav arise too early in life, or 
continue too late. The first consfdera- 
tion is where it arises too early in life ; 
perhaps, however, there is no such thing 
as menstruation beginning too early in 
life, except as connected with a com- 
plaint. It may arise from too great 
strength of constitution and vascular ac- 
tion ; from increased fulness of vessels, 
depending on too large a quantity of ani- 
mid food for the wear and tear of the 
constitution. There is a full face ; a fiiU 
pulse; a throbbing in the head; the 
breasts are full, with a warm imagination. 
This secretion arises properly at sixteen : 
.but here it begins at twelve or thirteen. 
As in this case it arises from too much 
blood, we should take some away ; pre- 
scribe purges and strong exercise ^ but 
the medicine must be chosen. Rhubarb, 
jsJap, senna, coloc^nth, and aloes, «>e not 
calculated to diminish the quantity of 
blood; they only increase the peristaltic 
motion of the intestines. Saline purga- 
tives should be preferred, and a spare 
diet must be insisted i|pon. 

The other state of the menses is where 
they stay too late ; this is more common 
thAn the preceding afiTection, and more 
especially in large towns. It occurs 
where there is too little blood, and the 
uterds is not in a state fit for conception. 
The pulse is weak, the appetite disorder- 
ed, tne countenance pale, the constitu- 
tion below par in point of strength. We 
will now consider both the states just de- 
scribed. The first will be liable to sudden 
inflammation of the lungi^ and has that 
state of body which predisposes to what 
is called a galoping consumption. The 
other will generally be more or less a 
scrophulotts habity dispoted to go into a 
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decline or slew eonsumption. Here the 
mode of treatment adopted in chlorosis 
may be superadded to that for the restor- 
ing health by sea-bathinff, if the lungs be 
not any way aifected, and the stomach in 
good order, but not where there is a weak 
stomach or oppressed respiration. 

Of Amenoriiuiai or obstructed Menstrua- 
tim. Of this there are two kinds ; one 
the acute, or accidental ; the other the 
chronic The acute, or accidental, arises 
where there is perfect health up to the 
time of menstruating, and the patient 
Ukes cold at the point of discharge, or 
even while menstruating, and the low is 
prevented, or suddenly ceases. 

Obstructed menstruation generally de- 
pends upon the application of cold ; this 
will produce a fever which will stop it, if 
coming, on, and arrest its progress, where 
it has already commenced, fh all such 
cases there is pain in the head, back, 
and loins, pain m the limbs, with all the 
symptoms marking fever. If we know 
of this early, we may with ease give re- 
lief. We may always take away blood, 
and clear the bowels ; rhubarb is the best 
medicine; then a saline draught, with 
antimonials in such quantity as to come 
short of vomiting, and five or six drops of 
laudanum, or four or five grains of ipeca- 
cuanha every six hours. The warm bath 
is productive of advantage, where appli- 
ed soon after the cpmpfiint has begun. 
Where the slipper bath is not at hand, 
the lower part of the body may be seat- 
ed in a volume of tepid water in a large 
tub, or the convenient vehicle called a 
hip bath ; after which the patient must 
be made* very dry, and put into a warm 
bed, and use the remedies before men- 
tioned ; and the discharge will return, or, 
if not immediately, it will ultimately re- 
tum, and the health remain unimpaired : 
but, if the menstruating period be passed 
over, it then becomes a chronic obstruc- 
tion, the symptoms attending which are 
very destructive of female health. 

Of the chronic obstruction of menstru- 
ation there are also two kinds, which 
have each a distinct set of ^mptomg; 
those of plethora, and those of weak- 
ness ; and chronic obstruction, depending 
on plethora, may degenerate into uiat kind 
depending on weakness. The patient 
will first be taken with symptoms which 
only belong to plethora, and sfter that 
arise those belonf^ng to weakness. The 
young are most liable to the first kind, in 
whom the quantity of blood is much in- 
creased beyond what it should be, by lux- 
urious habits, and where too little exer- 
cise is taken for the quantity of food ; and 



even here it will not often letd t« ob- 
struction, unless the occasional cause ia 
applied by taking cold : when this does 
really happen, the attackof fever may be 
so slight as hot to be observed by the pa- 
tient. Where we see all the signs of the 
system being loaded with blood, we 
should certainly take some away : where' 
the pulse is hard, full, strong, and fre- 
quent ; the skin dry and hot, more thirst 
than there should be, with pain in the 
head, back, and loins: where, especially, 
instead of an active disposition, we see a 
desire to be always by the fire, and the 
girl at the same time liable to giddiness. 
Here the pulse is nearly up to 100, which 
being an increase of more than twenty 
beats in every minute, the effects of sucn 
increased action is, that the strength will 
be worn out, and the chronic obstruetion 
from plethora be changed into the chronic 
obstruction from weakness ; • the reason 
is this, that the action is so strong that it 
nuiy» hy continuing, exhaust the powers 
of life; nothing indeed exhausts the 
strength of the system so much as in- 
creased action of the heart and arteries : 
for it is not the pulsating arteries alone 
that are affected, but in thesame propor- 
tion is the action of all the capillary ves- 
sels in the body increased, so that the 
whole extent of increased action is pro- 
digious. It being known that the ac- • 
tion arising from obstructed menstruation 
with plethora brings on weakness, it 
might be expected that the strength of 
action would be brought gradually down 
to the point of health ; but that never 
happens ; it sinks below it. This sort of 
obstructed menstruation must be treated 
by evacuation, by bleeding; but the foot 
is not preferable, as we do not get blood 
enough by opening the vena saphena, 
unless the foot be immersed in warm wa- 
ter ; and if this be done, we are unable to 
tell the quantity we take, unless we from 
time to time measure the water. The 
best way, then, is to bleed from the arm, 
and with bleeding to use purgative medi- 
cines ; the patient should take much ex- 
ercise and little sleep, and, on the inter- 
mediate day to those on which we give 
the purgatives, we should give saline 
draughts. The effect of this will be, 
that she will be brought down from great 
and morbid action to the state of health ; 
and it is fifty to one but the menstrual dis- 
charge returns immediately. 

Tnis species of chronic obstniction pro- 
ceeds from plethora, and plethora may 
exist so as to prevent menstruation, eititier 
at its earhest effort, or after it has been 
long in the regular habit of recurring. 
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The term chlorotifl is generally applied 
to the fini kind ; amenorrhoea- to the se- 
cond: but chlorosis, or green>sickness, 
it a mere result, and may result from 
either; it is thai chronic menstruation 
depending on symptoms of weakness we 
have already noticed, and may result 
from each, as well as from a distinct and 
separate source, because the continued 
action of vessels exhausts the strength. 
Usually however, the complaint depends 
on improper food, living in bad air, or 
want of exercise, and, added to these, 
want of communication between the sex- 
es; for a certain state of the ovaria pre- 
disposes to it. One symptom in this kind 
of obstructed menstruation is, there be- 
ing a mark perceived round the ancle at 
night where the edge of the shoe reach, 
es : another is, a fulness and puiHness of 
the face and eyelids in the morning; so 
that* alter sleep, the whole countenance 
kx^s too big i while in the course of the 
day this size and appearance goes en- 
tirely off. These last effects are evident- 
ly thiose of oedema, because during the 
day the water lodged in the cellular sub- 
stance about the face subsides, and the 
cells below are progressively filled ; so 
that by night the ancles are swelled : dur- 
ing the nijght again, the gravitation of the 
fluids diffuses Uie appearance of swelling 
over the face. 

The upper extremities partake at last 
in this appearance^ becoming swelled 
about the hands at night. In short, the 
whole skin is swoln and stretched, and 
assumes a softpappy feel. To these symp- 
toms there is now added a very great de- 
rangement of stomach, the appetite goes 
i|mte away; sometimes the patient has 
aiUHplination for improper food, ik vehe- 
ment fiipdness for cinders, candles, or 
pipe-clay T this does not seem to belong 
to any sort of instinctive impulse from na- 
ture, but depends on a derangement of 
stomach alone: all these evidences are 
further proved by flatulency, and a sense 
of weight at the stomach after eating; 
great irregularity of the intestines, some- 
times costive, and at others lax ; vegeta- 
bles undergoing their acid fermentation, 
and animal matter its putrefaction ; both 
known by eructation, both dependent on 
the impaired state of the stomach : to 
these succeed difficult respiration, either 
on walking or going up stairs ; and this 
does not arise fiH}m ordinary weakness, 
where a person oould rest, because she 
was tired ; but in chlorosis, she stops be- 
cause she loses her breath : with this 
there is palpitation at the heart; the pulse 



is frequent, small, and haids and there 
are hysterical symptoms, rety often, 
where the obstruction has been of lon^ 
continuance. This complaint, however, 
is easily cured where it has been of short 
duration, and the menstruation is not 
permanently interrupted. 

The treatment will depend on the form 
which all the symptoms take on, when 
combined. Though cases of this obstruc- 
tion differ from ordinary weakness, yet 
the treatment we should pursue will be 
applicable to most cases of weakness. It 
is right to keep the bowels clear, by an 
occasional dose of rhubarb ; we should 
then be^in the useof bitter medicine, re- 
membenng that, an proportion as the 
weakness is greater, the medicine should 
be weak ; for it is an error to suppose 
that the stronger a medicine of this kind 
is, the more emcacious it must be. In all 
cases of weakness, we must consider the 
lightest bitters as the most proper ; at 
fint, a drachm of the bitter tincture to an 
ounce and a half of peppermint water ; 
or an ounce of the bitter infusion instead 
of the tincture. But at the same time we 
must recollect, that the stomach is still a 
weakened organ : the powers of digestion 
must be still weak, consequently diges- 
tion will not be so quick, nor will the food 
be pushed forward from the stomach so 
soon as it is in health : and the second 
meal will be ill digested, because the 
whole of the first has not left the sto- 
mach : for these reasons, a gentle purga- 
tive must be joined with the food. A 
good medicine is bitter pills, formed with 
such materials as will allow the stomach to 
act on them without much difficulty. 

Of all medicines, bark is the worst 
here; it requires a good stomach to di- 
gest it; it increases every difficulty of 
breathing that may have existed previous 
to its use. Now and then a gentle eme- 
tic will be useful : we may for that pur- 
pose g^ve five grains of ipecacuanha eve- 
ry half hour till it operates. After the 
bitters have impaired the tone of the sto- 
mach, this gentle action will restore its 
strength, and render them as efficacious 
as before: when the stomach is strong 
enough, we may beg^n with steel, the 
best form of which is called Griffith's 
draughts, but it is the most nauseous mix- 
ture that ever was made, as originally pre- 
scribed ; and we should therefore prefer 
some one of the numerous modes in 
which this medicine has of late years 
been revised. By these means the weak 
patient will be* raised up to that state 
which is nearest health ; while the pie- 
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thoric patient is lowered down to the 
same point. These two patients being 
now brought to that sanie point which is 
most favourable to menstruation, it re- 
mains to discover the best means of get- 
ting back the secretion. Having brought 
4pwn the plethoric, and raised the low 
and weak patient, so that both are on a 
par, we may now begin with the emrae- 
nagogue remedies. 

All medicines called emmenagogues are 
stimulating ; we must never use strong 
stin^uli where the constitution is yet 
weak, or we shall only exhaust the sys- 
tem, and where there is a tendency to 
plethora, we shall produce hxmoptoe : 
these then must not be begun upon till 
the constitution is amended. Some em- 
ploy hellebore, which has sometimes cer- 
tainly evinced great power, for which 
reason we may give forty drops of the 
tincture, though, most commonly, the 
menses will return without giving any 
thing. Madder is recommended from its 
supposed deobstruent quality. Instances 
of its wonderful powers are related in 
Dr. Home's practice. Now and then 
electricity has been useful, when the 
patient iJl but menstruates. Friction of 
the lower extremities is good as exer- 
cise. Issues have been recommended; 
dancing, air, exercise, are the real, the 
natural, and only effectual remedies -^ It 
is merely necessary to determine to the 
part ; we well know that a mother, di- 
rectly as she takes the child in her arms, 
feels the draught of the milk come into 
her breast, even before the child is put 
to it 

Profuse Menstruation. We now proceed 
to consider the opposite state to obstruct- 
ed menstruation, which is profuse niien- 
struation, or menorrhagia ; this is where 
it returns too often, though there may 
not be too much lost in each time ; or, it 
may be, there is twice the quantity lost at 
the regular time : in short, in whatever 
manner the secretion is increased, so as 
to weaken the constitution, it is called 
menorrhagia. Whether there be too 
much or too little tone in the vessels, 
they may be inactive, allowing their con- 
tents to escape as they do in petechial 
fever, both into the cellular membrane 
and into the urine. 

Profuse menstruation may depend on 
increased action of the heart and arteries ; 
or on too much food, drink, or stimuli, in 
any shape. And the symptoms which ap« 
pear in the constitution from such causes 
will be just those of plethora ; stuffing of 
the chest, heat and thirst, concurring with 



this profuse menstruation'; and the sarois 
treatment of the constitution Will remove 
it : this is the simplest sort of menorrha- 
gia, and requires least discussion. We 
must prohibit the use of animal food, and 
keep the bowels in a state of purging witli 
Epsom salts. What we want is not a vio- 
lent purging, but a gentle increased ac- 
tion of the bowels; by this we pall the ap- 
petite, which is another object gained ; 
and it does not allow -the food to remain 
so long in the stomach, while part of the 
circulating fluids is evacuated by jthe in- 
creased secretion we have produced into 
the intestines. If this treatment be not 
sufficient, it will be necessaiy tb apply 
those local remedies prescribed in flood- 
ings. 

The next state of increased menstrua- 
tion is, from relaxation of the system. 
This will sometimes arise from increased 
action, which we have said will occasion- 
ally degenerate into a weakened state ; 
for the effect of great action is the pro- 
duction of great weakness. Where there 
is a weak pulse, flabbiness of the muscles, 
and all the symptoms of weakness and 
relaxation of vessels, a very small force 
of action in the heart will be equal to the 
forcing of blood through an open vessel. 
All the strengthening medicines as well 
as astringents will be necessary here ; 
alum and bitters : and where there is no^ 
thingofa vibrating feel in the pulscf steel 
may be given. But, sometimes, when 
the profuse discharge depends on relaxa- 
tion of vessels, steel will increase the dis- 
charge j yet, where there is no fever, it 
is one of the best remedies. Next come 
the cold batl), and moderate exercise in 
a pure air. In regard to steel, it must be 
g^ven very gradually set first, as in the mi- 
neral waters which are so famous. The 
stomach will frequently not bear it less 
diluted. It is very beneficial to recom- 
mend patients to some mineral spring in 
the country, even from a secondary de- 
sire to get them out of town, where they 
may rise early, and enjoy the benefit of 
a country air. The patient goes with 
hope and expectation of relief; her mind 
is amused, and her health repaired by 
drinking the water, though in the water 
there should be no virtue at all. 

The next sort of menorrhagia does not 
depend on general, but local weakness, 
arising from the woman having borne a 
great number of children, and the weak- 
ened state of the uterus. This effect is 
sometimes dependent on excessive vene- 
ry ; hence we account for the violent at- 
taches of menorrhagia prostitutes are very 
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labject to. It may arise from blows on 
the abdomen. This is a more unma- 
nageable case than the others ; because 
the weakness is local, and any strength- 
ening remedies applied constitutionally 
increase the strength of both parts at the 
same time ; so that there still is the same 
difference between the system and the 
uterus in point of tone, because they are 
both equally raised; injecting cold and 
astringent solutions into the vagina is the 
best remedy. Though now and then a 
case occurs, in which the opposite means 
succeed, where every cold application 
has failed, and throwing up tepid water 
has put*a stop to it. 

The worst state of relaxed uterine sys- 
tem 18, a great local weakness of the ute- 
rine vessels, which cannot be acted upon 
through the medium of the constitution. 
Since the hemorrhage will be increased 
by whatever increases the strength of ac- 
tion in the heart and arteries, it would be 
more an object to lower the constitution ; 
and the best measure is, to leave it alto- 
getlier, only attempting to stop the he- 
morrhage by local means. But the cold 
application, so often recommended, will 
fail ; a piece of ice has been in the vagina 
a whole day without stopping it. In these 
cases, the most likely thin^ to succeed is, 
to introduce an injection into the uterus 
itself; to do which a tube must be care- 
fully j>assed up into the uterus, like a 
male catheter. We must withdraw the 
wire from the tube, and insert the nose 
of a small syringe into the tube, and press 
forward a Uttle of some astringent injec- 
tion ; as soon as it produces pain in the 
back, the. pipe must be taken away, be- 
cause a very little of the solution will be 
enough; if there be thirty drops in the 
uterus, it is quite sufficient. In the very 
worst case that has been known to hap. 
pen, this method was completely effectual 
m the cure. The acetate of lead has been 
employed in the suppression of uterine 
hemorrhage with great success. It may 
be given in doses of two or three grains, 
every four or six hours. 

Pidnful Menstruation, Dysmenorrhoea, 
or painful menstruation, is a complaint in 
a state of nature unknown; but it hap- 
pens among those who do not marry at 
Uietime of life nature intended; for which 
there are many reasons in the present 
dajj, and among the rest the difficulty of 
maintaining a large family ; consequently 
women are thrown out of a state of na- 
ture, not doing that which nature intend- 
ed. The patient, when first attacked with 
this disease, feels hardly any pain, or if 



she feel pain, it is only very slight in the 
lower part of the back', which is from the 
consent of certain nenes with the uterus; 
but in four or five years it becomes esta- 
blished pain in the back, as violent as 
grinding pains in labour. Such a woman 
will afterwards bear labour very well, and 
declare that she would rather bear a 
child, than experience the pain of difficult 
menstruation once a montfi. In this man- 
ner the pain increases, but the menstruA- 
tion goes on very imperfectly for some 
time: and when at length it becomes 
more plentiful in quantity, the pain les- 
sens, and the last two days of the secre- 
tion is not attended with any pain. 

The appearance of the fluid in this dis- 
ease, is not that of -menstruation, as it usu- 
aUy occurs. There are coagula of various 
sizes, and if what is discharged be ex- 
amined carefully, flakes of coaguUble 
lymph will be perceived. This state 
arises from interruption of the functions 
of the uterus, and it is a situation in which 
the titerus ts much less liable to become 
impregnated; but if it do, the patient may 
go on to menstruate without any pain to 
the end of her life, or perhaps with less 
than she suffered before. This complaint 
is more frequent in larg^ towns than in 
tlie country. 

The first object in regard to treatment 
is to remove the inflammation, for there 
can be no diflftculty in supposing inflam- 
mation present at the time the pain is so 
violent; one strong proof of which is, 
the coagulable lymph being thrown out. 
The patient for this purpose should leave 
off animal food entirely, if possible, at 
least partially , should avoid all liquors, live 
as simply as she can, and keep the bowels 
in such a i^ate, that the stools may not be 
hard. If she be strong and plethoric, we 
may bleed once ; but it is a bad principle 
to bleed young people, as it lays the 
foundation for a larger quantity of blood 
being formed than ought to be. Between 
one period and another, the parts about 
the pelvis should occasionally be immers- 
ed in the tepid bath, and afterwards rub- 
bed, and as soon as the pain comes on 
should be put in a warm bath : this may 
even be done the night before. The pul- 
vis Doveri should also be given to assist 
perspiration, whicl^is always an object in 
the present case. Pursuing this plan, the 
habit will be broken and the patient 
may go for years without menstruating 
with pain ; but when it returns, the same 
ground must be gone over again. It is 
often entirely relieved by marriage ; so 
that it may sometimes be useful to recom- 
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mend tbis change of state to the consi- 
deration of the parents. 

Fluor albus^Whitea, This is another 
and very common complaint. Most wo- 
men conclude it leads to disease, and 
some are much alarmed at its appearance. 
In procidentia uteri, it arises mechanical- 
ly ; for its cure, which is sometimes very 
tedious, the cold water bath is the best 
remedy of any that we know of: cold 
water may be injected into the vagina, 
and if thisi)e not sufficient, an astringent 
may be added. The case is most unma- 
nageable, when arising at the cessation of 
the menses : here it often prexiedes dis- 
ease of the uterus, and should be treated 
as if we were in expectation of scirrhus; 
recommending a careful abstinence from 
wine and spirits ; animal food to be quite 
cut off, if the constitution will bear it j to- 
gether with which, no exercise of any 
consequence should be allowed. An oc- 
casional purge should also be given ; 
the inj^ctiort and bath. being used regu- 
larly. 

Procidentia faeri,oT the falling down of 
the uterus. The uterus is connected la- 
terally to the pelvis by the broad liga- 
ments ; and interiorly bv the round liga- 
ments. When these pans have lost their 
tone, they allow the uterus to fall through 
the vagina, so that the menstrual discharge 
has been frequently seen coming from the 
lowest part of the tumour, the os uteri. 
The most frequent causes are, rising too 
soon afker delivery, or af^er abortion. 
Next to fluor albus, it is the most com* 
mon female complaint that is met with. 
There is a draggmg feel in the back, and 
uneasiness about the hips, arising fW}m 
the dr&gging at the broad ligaments: 
there is also a pain in the groin, and the 
tedjiun these sensations produce are ex- 
ceedingly uncomfortable, thohgh not a- 
mounting* to pain. The procident uterus 
will at last interfere with the stools aqd 
urine, and be pushed down at those times, 
when the woman tells us she feels some- 
thinglike an eeg; this.gradually increases, 
till at last it faUs altogether out of the 
body, producing pain, and perhaps ulcer- 
ation of the OS uteri, from the contact of 
the clothes; and the bhidder, from its 
connection with the uterus, being drag- 
ged down, makes an angle with itself, 
which stops the passage through the ure- 
thra. Now while there are these powers 
acting in brinjgfin|' it down, there are no 
muscles to bring it back ; and where gra- 
vitation leaves it, there disease finds it. 
The only sure relief for procidentia ute- 
ri is ffomtheuse of pessaries; the best 



are of an oval form flattened on both 
sides ; the outer edge must be left broa4 
and rounded off, as it is in close contact 
with the soft parts round it ; but towards 
the hole in the middle it may be made 
thinner, and this will diminish the bulk 
and weight : these are to be kept of dif- 
ferent sizes. The best are of wood ; the 
cork pessaries cannot be kept clean. 
They were formerly made round ; but 
this is more inconvenient, and obstructs 
the passs^e of the urine and fxces ; they 
also used to be made with very large 
holes; this was dangerous ; the os uteri 
has become 'strangulated by getting into 
it; when this has happened^ a pair of 
pilars may be so introduced, as to break 
down the ring, so as to enable us to get it 
oiit. In introducing this instrument, it is 
annointed as we please, and so passed 
edgewise ; it is to be laid across the pel- 
vis in such a manner that the largest di- 
ameter is from one ischium to that on the 
opposite side. This disease iscurable.in 
early life by a horizontal posture, and the 
use of astringent solutions.. 

Dropsy of the Ovarium is by no means 
an uncommon disease ; its first symptom 
is a sense of pressure on the bladder or 
rectum ; it may further aiFect the nerves 
and absorbents, producing dependent 
symptoms. But it is so long before it pro- 
duces any real illness, that the water has 
sometimes been drawn off for some 
months before any other complunts have 
been felt From one tumour, forty-nine 

Sints have been drawn off; and in a few 
ays afterwards, from another tumour in 
the same patient, nine pints more. There 
is a case mentioned by Bonetus, where 
one hundred and twelve pints were drawn 
off. The fluid in these cases is not serous, 
but gelatinous and glary ; and there has 
been fat and hair found in these tumours, 
and even teeth ; this Will happen where' 
IJhere has been no impregnation. It is a 
disease which may be borne a long time : 
in one patient, who had it from the year 
1770 till 1798, it was tapped as often as 
eighty-four times. In the memoirs of the 
Royal Academy, a woman is mentioned, 
who had it from the age of thirty to that 
of eighty. It always begins on one side, 
and ghidually spreads over the other. 
As to treatment, none in the way of me- 
dicine has heen known to have the least 
effect upon it. Tapping will not always 
be quite successful ; thereforo, the pa- 
tient should be warned of the probability 
of there being more cysts than one. 

Another complmnt, to which females 
are subject, has been called JDropty ofth$ 
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Uterus ; but, for many reasoDs, no such 
disease can exist, and the expression 
therefore is incorrect. The cases men- 
tioned of this disease have most probably 
been hydatids in the uterus. It is, bow- 
ever, a slight complaint, which cures it- 
self. Dr. Clarke mentions a case, where 
a lady with a tumour of this kind went in- 
. to a pastry-cook's shop, and sat down in 
the parlour ; the wet which she felt in- 
creased, till the whole shop was deluged, 
and very unpleasant conjecturesA^ere the 
consequence. In another case, a lady was 
riding in a coach, and driving over the 
bad pavement, in consequen*ce of which 
the weak membrane gave way, and the 
whole fluid escaped. Instead of a single 
hyatid, there may be some thousands 
hanging in clusters of all sizes. There 
will oe no symptoms but increase of size, 
witli occasional discharges of water ; and, 
when the uterus does contract, nothing 
will come away but the water and hyda- 
tids. 

There are several other diseases which 
appertain to these organs, but which be- 
long rather to the department of surgery 
than of the obstetric branch, and to 
that department we shall transfer them. 
These are enlarged nyrophx, imperfo- 
rate hymen, diseased labix, polypous 
tumours, scirrhous and cancerous ute- 
rus. 

Final Ceatation qf the Menset. This is 
a work of time ; a work which proceeds 
slowly, for nature never acts abruptly. 
The discharge is first broken after hav- 
ing continued from fifteen to fifty years 
of age. It is necessary, indeed, that it 
should be stopped gradually, to prevent 
the constitution from being destroyed ; 
and it happens that the body is frequent- 
ly broken by this event ; in fact it is ope 
oif the most dangerous periods of a viro- 
man's life. It notf uncommonly happens 
that the menses at this time become pro- 
fuse, producing dropsy, and the woman 
is carried off in this manner. Another 
evil is, that at this period all glandular 
complaints, which may have lain dormant 
for many years, now come forward. A 
litde lump in the breast, which has hardly 
been felt for years, will now be convert- 
ed into a formidable cancer, which will 
destroy, if not removed. Not unfrequent- 
]y a tumour, which has long lain harm- 
lessly on the OS uteri, will now beg^n to 
give pain, enlarge, and be troublesome. 
'The utmost care is necessary in regard 
to simplicity of diet, and regularity of exr 
jcrcise and rest ; and the state of the bow- 
els should be carefully watched. 

At this period, also, there is a disposi- 



tion to a general enlargement of several 
of the sexual organs, which often induce 
a woman to suppose that, instead of finally 
ceasing to menstruate, she has once more 
begun to conceive. The uterus appears 
to swell, the breasts to become full, and 
there is a sense of motion in the uterus as 
though a foetus was in the act of strug- 
gling. This affection, for want of a bet- 
ter name, is generally called spurious 
pregnancy. Perhaps we are not exactly 
acquainted with the cause,, biijt we know 
what is of far more consequence, and 
that is, that, in point of fact, there is no 
pregnancy whateve^ and tliat the ^mp- 
toms which thus mimic it subside* in a 
few weeks, when attacked by a course of 
gentle cathartics, and free exercise. 

COirCXPTION. 

It is usual, in this part of a treatise on 
midwifery, to examine the different 
theories which have been offered to the 
world on the mysterious subject of con- 
ception. The general physiologist, how- 
ever, has usually contended, Uiat such an 
inquiry is a branch of his department, 
and upon the whole we believe the phy- 
siologist to be right. On this account 
we shall transfer whatever is usually of- 
fered upon conception, to the article 
Phtsioloot, under which the reader will 
find an account of the whole at present 
known upon this subject. 

We have also given a distinct section 
under the article Fcbtvs; to which, 
therefore, we refer for a minute ac- 
count of the foetus itself, and the con- 
tents of the gravid uterus in general, 
in regard to their structure and anato- 
my. 

PBEGKANCT. 

Pregnancy produces a great number 
of changes in the constitution, dependent 
upon the change which takes place in 
the uterus, the great centre oi sympathy 
in the female frame. It also produces a 
variety of complaints which are rather 
troublesome than severe, and many of 
which must rather be palliated, than can 
hot5e to be cured, till the abdomen is re- 
lieved of its weight. These are, sickness, 
vomiting, heart-burn, costiveness, or di- 
arrhoea, suppression of urine, and its 
consequences, and especially retroverted 
uterus, from a full bliulder ptesnng upon 
it before it is much enlarged, varicose 
▼eins. Pregnancy is also not unfrequent^ 
]y succeeded by abortion or miscarriM^ 
As we proceed we shall lutTe occasion 
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to refer to a few of these ; the rest must 
be relieved by palliations and remedies 
employed as occasion may demand. 

Among the earliest proofs of pregnan- 
cy, or of conception, as it is first called, 
we may mention a disposition to hysteric 
fits, and, especially in delicate habits, a 
continual tendency to fever ; the pulse 
increased ; the palms flushed ; and even 
sometimes a small degree of emaciation ; 
an alteration in the constituent principles 
.of the bioed also generally arises, giving 
a bufiy appearance to the blood ; and if 
from ^fly complaint fever ensue, this buff 
will be greater in quantity than at any 
other time it would have been ; the face 
will grow thinner, the lat being gradually 
absorbed. There are also other symp- 
toms of hectic ; but the changes in the 
countenance are most observable. The 
little fever sometimes occasions a great 
churlishness of temper ; a woman in such 
circumstances can hardly bear speaking 
to, and it frequently creates a degree of 
freifulness unknown before. 

Another sign of pregnancy is pain and 
tumefaction in the breast, which is only 
a part of the uterine system, and is af- 
fected from the san)je cause with the ute- 
rus. The areola becomes darker and 
broader than before ; the rete mucosum 
is sometimes so altered, that it is as dark 
as that of a mulatto, while the skin gene- 
rally 18 as fair as alabaster. I'he breasts 
enlarge, and will not bear the pressure 
of clothes so well as before; the woman 
will not be able to lie* on one side so well 
as before : this proceeds from the skin 
not increasing in proportion to the secre- 
tion of the glands. 

The next part that sympathizes with 
the uterus is the stomach ; tliis is gene- 
rally perceived in the morning ; for 
though occasionally it is a0ected the 
whole day, it is generally felt on first be- 
ing erect in the morning. The morning 
sickness in the progress of pregnancy is 
closely connected with the growth of the 
child; so much so, that it has sometimes 
been a rule to judge that where this 
ceases the child is dead. Pregnant wo- 
men have antipathies and longings ; and 
this desire is in some for the most sti-ange 
things, it is well known to almost every 
medical practitioner. No woman can be 
with child if ^e menstruate ; this is the 
sine qua mm of pregnancy; for though 
there may be sometimes an appearance of 
blood, there is not that regular appear- 
ance of uncoagulating fluid which con- 
stitutes the menses; even in Hippocrates 
we may see this. If in a young woman, 
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between the age of fifteen and thirty-two^ 
the breasts shoot and are very painful* 
and she be not regular ; if the areolx be 
enlarged and dark, and she have morn- 
ing sickness, there is little doubt but 
that she is with child. It is not likely 
that all these tilings should by any acci- 
dental cause be present at the same 
time, though any of them may arise. 
There are also peculiar symptoms attend- 
ing the pregfnancy of particular women, 
as a cough, tooth-ach,head-ach. Dr.Clarke 
relates an instance of a person being as 
completely salivated during a certain pe- 
riod of her pregnancy, as ever was a 
patient in the Lock Hospital. When 
these symptoms occur they mark a 
peculiar idiosyncrasy in the constitu- 
tion, and are the surest possible indica- 
tions. 

The utenis being the great centre of 
sympathy, the diseases of pregnancy are 
so many sympathies : and, considered as 
such, there are no parts which may not 
becomie affected by its influence. Not 
uncommonly there is a continual state of 
low fever ; and yet pregnancy prevents 
the coming on of many diseases; but 
though it prevents many,it produces some 
which are serious.' 

The most troublesome complaint to 
which a pregnant woman can be subject, 
is a retroverted uterus. When this dis- 
ease was first known, it was supposed to 
arise from fright, or some other surprise ; 
but this is not true. There are no mus- 
cles attached to<tlie uterus,, nor is it capa- 
ble of bemg influenced by muscular ac- 
tion. The only true cause for this change 
of position in it is quite mechanicals 
There is frequently great fulness of the 
bladder, and if it be very much distend- 
ed, the retroversion will happen in con- 
sequence. The only period in which it 
can happen, however, lasts but four 
weeks, between the end of the third 
months and the end of the fourth. Fop 
in the early months of pregnancy, the 
uterus, in length from the fundus to the 
cervix, is not so great as to fill the space 
between the sabrum and the neck of the 
bladder, and cannot for that reason pro. 
duce suppression, which alone consti- 
tutes the disease. This applies to all situa- 
tions of the uterus in unimpregnated 
women, and women who are with child 
till the close of the fourth month of preg- 
nancy; after which the uterus cannot 
be made to go down into the pelvis. 
When the uterus has onoe fairly mounts 
ed into the abdomen, it is impossible 

P 
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for it to pMB down into the pelvis 
Ugain, 

The retroversto uteri occurs thus : the 
bbdder becomes full and rises into the 
caTity of the abdomen ; the neck of the 
bhwider in rising draws up the os uteri 
with it, wliich drawing up of the os uteri 
is assisted by the fundus of the bladder 
pressing down that of the uterus, and, in 
fiineteen cases out of twenty, the bladder 
in this way becomes the occasional cause 
of complaint ; and when the complaint 
Is formed, the suppression of urine is the 
only material object to be attended to. 
For, the uterus being retrovefted, the 
woman cannot make water ; therefore it 
must be drawn off by the catheter. 

When the water has been once drawn 
off, it will be necessarv to pass the cathe- 
ter twice a day, till by the enlarging of 
the uterus, it rights itself As it in- 
preases in size it will grl^lually rise, bat 
M it may not be convenient for a medical 
practitioner to call twice a day for some 
weeks, it is sometimes advisable to at- 
tempt the reducing it ; which is done by 
the patient placing herself on her hands 
Itnd knees, when the two fingers of one 
|isnd shpuld be passed into the vagina, 
find a finger of the other into the rectum, 
by which means it is sometimes possible 
to succeed. Where the event is lef% to 
time, the uterus is sure to recover its pro- 
per sitpatio|i : fpr which reason it is pre- 
ferable to leave it. 

In attempting to reduce a retroversio 
uteri, we must recollect always to empty 
^he bladder, ^pd never use for^e. 

f^^orft'on— ilfiscarriage. At any time 
^fter impregnation, abortion m>y take 
place : it 16 one of the most common com- 
plaints of pregnancy, whence it is matter 
pf no small consequence that every prac- 
titioner should well understand it. 

Abortion is not peculiar to the human 
species, but they are more subject to it 
than othef animals, because they lead 
more unnatural lives. We see, agreeably 
to this rule, that the domestic animals 
more frequently abort than those that are 
wild. In the humap species the greatest 
number of miscarriages are between the 
f ighth and twelfth week ; perhaps there 
are more at the tenth week than at any 
other time of pregnancy; but why this 
should happen at that time more fre- 
quently than any other, we are Ignorant , 

There are two kinds of constitutions 
very liable to miscarriage; the most 
strong and the most weak. The most 
strong, because there i^re some causes 
^hich «ct uppn the vi^uliir system : the 



most weak, because many causes act 
through an ioritabilityof the nervous sys- 
tem. There are also various occasional 
causes of abortion, and among these we 
may mention sympathy. Thii has such 
an effect with other animals, that there 
is not a shepherd but>knows that if one 
sheep abort, others will almost alvays 
abort toa If a sheep lamb, the shepherd 
always separates that animal from the 
flock, to prevent the other ewes lambing 
before their time. One animal is throwi\ 
into action, because the other snimalis 
acting. Consents, also, are common in 
animus, as well as aympathiea Certain 
parts of the body^aie connected in dis* 
ease ; the nose with tlie rectum in as. 
carides, and the shoulder with the liver; 
crying is known to produce tears in many 
beholders. These are so m^xi^ instances 
of a fact, which proves the impmpriety of 
1^ pregnant woman being ever in the room 
with one who has been Utely miBcan])riQg. 
Yet perhaps the true cause of abortion is 
an indisposition in the uterus to grow 
after it has reached a certain size ; vhen 
arrived at that siae contractions begin, 
labour pains succeed, and this being ac* 
eompanied with the expulsion of the 
ovum, constitutes miscarriage; whether 
this happen at the second, tmrd, fourth, 
or fifth month, it is still aboitioQ. 

The uterus is in some deme of the 
same nature with Uie bladJ^r. Indif- 
ferent people we know the bladder, with- 
out inconvenience, eontains a different 
quantity of urine ; in one person it will 
not, without his feeling uncomfortable, 
contain morp than six ounces; but that 
is not as much as it can hold, because it 
will, if necessity urges, contain four times 
that quantity. In pro<^ that it pan dilate, 
every person may have observed, that at 
one time the quantity which he retains 
with convenience will vary from that 
which he retains at another time. It is 
the same with the uterus, which m^ he 
disposed to hold a certain quantity of 
contents only, by which the ovum attains 
not more than a certain sise before »t 
excites the involuntary action of the 
Uterus, by which the whole is cxpelW. 
That the disposition exists, and that 
this oft^n produces miscarriage, appears 
(lence, that many women go to the usual 
time of miscarriage, and feel all the signs 
of disposition to abort, and yet, if fhey 
keep quiet fpr a sufficient length of time, 
they will recover, and go the full time ot 
pregnancy. This is accounted for by the 
disposition in the uterus to contract at a 
certain period of gesUtion. Tumours also 
may cause a dispoaitioQ to miicaffiagci 
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iSonstipktioii s6U in the satiie way,fdr, 
while it Ifttts, it produces exactly the same 
cflTect that other , tumours ^ould. All 
circainstanees^ which, by increasing the 
circulation, keep up too great a velocity 
in the motion ef the t>lood. Thus, vio- 
lent exercise will pttfdoce miscarriage; 
it will, by the increased motions of the 
blood, separate a portion of the placenta 
from the iiteiva, 'which is very easy to 
conceive I'for a eertain force, being ap- 
plied to the cells of the maternal part of 
the placenta. Will be sufficient to rupture 
them ; and the <iellft saving way, the blOod 
wUi make its escape between Uie surface 
of the piaeenta and membhines, so as to 
form haemc^rhage. Wiere the flow of 
blood from the ttiptul^d part is consider- 
able, and it finds a different coiirse be- 
tween the membtane» leading to the os 
uteri, it will prodtiCe then a considerable 
degree <if haemorrhage. Violent hsb- 
morffiage will also sometimes arise from 
the uSe of spirits in too large proportion. 
Now and then accidental injuries done to 
other paf^s of the body will cause a par- 
tial separation of the placenta from the 
Uterus. Acute diseases of the mother, 
pleurisy) acute rheumatism, continued 
fevev, small-pox, scarlatina, may any of 
tbero produce miscarriage : thet-e is no 
disease in which abortiori is so dangerous 
as in the small.pox. Passions of the mind 
will frequently cause iti and none so 
surely as those which increase the action 
of the heart and arteries. Rag'e may 
sepafitte theplacehta from the uterus 
very soon. It is not essentially necessary 
that the force of action of the heart and 
arteries in general should be increased, 
becaoae increased local action ef thepaft 
is quite sufficient; wHence the union of 
the .c^zes often causes women to abort ; 
and, to make sure of breaking the habitj 
the iMft wav is to separate the wifb horn 
her husband for a time. Violent exercise 
of almoat any of the passions may produce 
the same effect. 

With regard to the signs of aftproach- 
ing i^ortion, the first and most obvious 
change is the absence of the morning 
sickness, which sickness is always a si jp 
of health in the fortus, and goes away 
when the foetus dies* Another symptom 
preceding a miscarriage is, a subsidence 
€i the swelling of the breasts^ from be- 
ing hard they become flaccid ; by these 
signs will any woman, .but particularly if 
she have miscarried before, know the ap<« 
proaeh of this state. There are also pains 
about the abdomen and back, whicn are 
so many evidences that the uterus has 



token oft this action. Haonorrtiage, iif 

general, also attends these symptcfms, 
lough tometimes a miscarriage may 
happen with veiy little loss of blooa. 
I^omen miscanyin various ways, with 
x'egard to the pttigress of the abortion. In 
dome the ovatti is expelled, and in others 
it will come away in pieces. The ovum 
and its membranes may be thrown oflE* 
first, while the decidua does not appear 
till afterwards; sometimes the otum Wilt 
cbme away in a clot of blood, and it 
would not be known as an ovum, if the 
clot were Tiot broken down and esamin<« 
ed : at times the thembranes will break 
very early, and the foetus Will come first 
In some abortions there is great pain ; thi^ 
grindingpi^ns will sometimes equal those 
of labour ; while in others there is ve^ 
little, the otum appearing to dfop off 
from its Connection with the Uterus, up'dn 
the 08 uteri being relajied, just as ptenfii^ 
ture fruit di^ps from a tree ; sometimes 
the Itirss of blood is ^at, at others little^ 
As to the prognosis in miscarriage, it 
wiU be influenced by the state of tlie Con- 
stitution : if it depend upon the contract 
tion of the uterus alone, the pains will gd 
&n as in labour, til) the whole ovum is eH-^ 
pelled. Sut wher^ tlie miscarriage de- 
pends on some cause acting on the cir^ 
culation, the Woman will often lose a 
large quafitity of blood, become cold^ 
Ikint, and the blood will stop. If during^ 
her faintirtg she be revived by wine and 
warmth, the hxitiorrhage Will return, and 
the abo^ion perhaps be coinfirmed; but 
if th^se stimuli be avoided the blood will 
ofleii coagulate. Close the breach of con- 
tirtiiity irt the placenta, and the woman 
wtll go ber full tithe of pregnancy^ 

There is very little danger in abortion^ 
generally speakihgi when happening in 
the five first itiontbs. We may say, that^ 
provided the constitution be good, there 
18' no danger before the fouitii month. 
The vessels at thid time are small, and 
die hxmorrha^e is seldom rapd, and the 
safety or danger of the patient will de- 
pend upon the proporticmal si^e of the 
vessels from which the blood issues^ 
together with the time in which it is lost. 
But if it be continual, though not from 
large vessels, it may at length kill, either 
immediately, or by overpoweringthe con<( 
stitution. A child may be bled to death 
by leeches, and an infant has been known 
to die under the operation of a single 
leech ; a woman who does nqt die wmle 
the blood is flowing, may die in conse^ 
quence of dropsy caused by the loss of 
blood. Abortion never ends at once in 
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d«atb, but it produces weakness and 
dropsy. All miscarria^s are store dan- 
reroiis while the woman has an acute 
disease, and most so with the small-pox ; 
tile most dangerous days being from the 
eleventh to the thirteenth day of the 
eruption. When hemorrhage happens 
before abortions, it does not follow that 
the ovum must be destroyed ; enough of 
the placenta may still remain attached to 
the uterus to carry on all the purposes 
of life, and the preg^nancy will go on. 
The constitution) if good, will generally 
bear the loss of a little blood ; as much 
should be taken as the patient can bear« 
for twelve ounces at once will be more 
•fiectual than sixteen ounces. at twice in 
restoring the balance in the system. 
After which a saline draught may be 
given evecy six hours, with about six 
drops of laudanunf in each ; it is rarely 
useful or necessary to press the opiates 
beyond that quantity; a large dose of 
opmm will frequently increase the force 
of action in the heart and arteries, while 
a small one will keep it in the state de-> 
sired: The bowels must be kept lax with 
small doses of the purgative neutral 
salts ; the patient must at the same time 
be kept quiet, with liitle or no animal 
food ; farinaceous decoctions, with vege- 
table nutriment are all that should be 
taken while this state remains, as these 
do not add to the force of the circulation. 

If the abortion, instead of arising from 
these causes, and being attended with 
these symptoms, proceed from passions Of 
the mind, or a relaxed state of the os uteri, 
the plan to be adopted is the use of opi- 
um, and the quantity must be considera- 
ble : if it be small it will do nothing,- but 
if large, the pains in the back and uterus 
will be relieved, and the abortion quite 
put by. When a habit of miscariying is 
acquired, the woman will know the peri- 
od at which it is likely to occur, and, be- 
fore that time come on, laudanum should 
be had recourse to, from ten to fifteen 
drops, increasing it gradually till the time 
of danger is passed over. 

The nextoccqrrence demanding atten- 
tion is the hemorrhage : we see clearly 
that fainting is nature's method of restrain-- 
ing a flow of blood. In faintness we know 
the small vessels are constricted by the 
whiteness of the skin; we also know that 
cold is remarkably eflectual in stopping a 
flow of blood from any part, but especial- 
ly the uterus : not only cold air, but cold 
water, and even ice, to the back, belly, 
and parts themselves ; every thing should 
be Uken cqHd^ and congealed if possible; 



ice creams, juices of fhiiti seedd, &&: 2iil 
the body should be cold, both externally 
and internally. Considerable benefit is 
derived from ice being introduced into the 
vagina, and replaced every two or three 
hours I this will restrain uterine hemor- 
rhage more frequently than any thing 
else : and if it do not stop it, the constitu- 
tion will still be secured from the effects 
which a more profuse haemorrhage would 
have incurred, and the patient be preserv- 
ed from the excessive weakness which 
would have been the consequence of it^ 
Where there is pikio without haemorrhagei 
there is no necessity for being very 
anxious; for in that sort of abortion the 
pains will gradually increase as in labour^ 
and the ovum will be thrown off ; after 
which the pains will gradually go off 
again) and abortion must take place here 
before the pains can subside. But it some- 
times liappens that there is great pain 
with the loss of blood ; and though it may 
be that nothing good can be done to re-> 
strain the hemorrhage directly, yet assist- 
ance may be given in emptying the ute- 
rus ; for after the ovum has separated} 
sometimes it will not come away ; in this 
case the finger of either hand may be in* 
troduced and some part got away ; and 
if thid should not be practicable, it is 
sometimes possible to get in two fingers, 
and by this contrivance pass them through 
the OS uteri, and restrain the hemorrhage 
by compression. . 

Should the ovum not be eapable of be« 
ing brought away whole, the membranes 
should never be broken, unless when, af- 
ter the fifth month, the child can be felt 
through them before tearing them, in 
which case it will be possible to get hold 
of part of the Ibetus, and so get it through 
and relieve the woman from danger,; for 
though in the early months abortion is not 
dangerous, the danger increases, eveiy 
day, and when it admits of being treated 
like premature labour, it always should 
be, as that treatment ensures absolute 
safety to the woman; but- if the mem- 
branes be ruptured in any early abortion, 
or before twelve weeks, the odds are, that 
there will be no more pains, fortbe waters 
having escaped which formed the bulk of 
the ovum, nothing but the thin skin re- 
mains behind, and these are so small, that 
they will not stimulate the uterus to act, 
and yet the vessels will continue to bleed. 

Abortion is prevented, in the first place, 
if by observation and knowledge of the 
patient's life, and knowing her to have 
been subject to miscarriages, we may in- 
duce her to avoid the same cause which 
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3iU before (irodocfed it. It will next be ne- 
Qessary to take care tlfat this does not oc- 
cur, even if the former cause is applied^ 
by bleeding and opening the bowels, 
where there is sudden occasion, otherwise 
by laxatives and occasional bleeding only. 
If, on the contrary, there is reason to be- 
lieve that the woman miscarried from 
weakness^, we may prevent a recurrence 
of it by strengthening her by good diet» 
and the use of bitters and tonics. There 
are women- who appear to miscarry regu- 
larly from the state of the uterus being, as 
we have already observed, unfavourable 
to growth beyond a certain extent : in this 
state abortion isfrecjuently prevented by 
immersion in the warm bath ; it lessens 
the disposition of tbe utenis to contract. 
If there be any reason to suspect great 
weakness in the uterus and uterine ves- 
sels, the application of cold will be of great 
advantage in giving the proper tone to the 
vessels. Many women miscarry in con- 
sequence of the connection between the 
sexes : w^hen this cause exists, the parties 
should be separated till the period is gone 
by ; for af^er quickeiiing .there is infinite- 
ly less risk of its occurrence. 

lABOtrit. 

The gestatiop ^eing completed, labour, 
or the pains ao^ denominated, is the natu^ 
ral process by which tlie child is forced 
into the world. 

There is some little variance in the term 
of gestation of different women ; at least 
the regularity in the human species does 
not equal that which we behold in other 
animals. The usual term is forty weeks, 
or nine calendar months ; and the period 
from which the time ought to be dated, is 
a middle point between the antecedent 
and succeeding times of menstruation. 
The Roman law allows ten months to le- 
gitimate parturition, or, in other words, 
ten months after the death of the husband. 
Hippocrates, upon whose opinion this law 
was probably founded, allowed this term, 
in like manner, as its utmost stretch, and 
would not extend it a moment beyond. 
The Old French law (for the present may 
perhaps vary) was coextensive. Yet Hal- 
ter gives instances, which it is difficult not 
to credit, of eleven, twelve, and even more 
than twelve months ; whence the law of 
England is wisely silent upon the subject, 
and chooses rattier to trust to the fair 
professional opinion and observation of 
the day, in connection with collateral cir- 
cumstances, than rashly and abruptly to 
ruin a female reputation upon a moot and 
controverted point. 



It is a IsfNT of nature, that about this pe- 
riod of tim^the foetus should be expelled 
from the womb, and hence, whether liv- 
ing or dead, whether light or bulky, whe- 
ther the uterus be strong or feeble, the 
foetus is expelled. A thousand eauses 
have been assigned for expulsion at this 
rather than at any other period, but not 
one of them appears to hold. It is a law of 
nature, and we know nothing beyond. 

Labour then is intended to expel the 
child and its membranes from the uterus } 
and from the variety of phenomena it pre- 
sents, it has usually, and may convenient- 
ly be divided into three classes : naiural, 
^ difficult i Sind preternatural. 

In the first kind the head presents, and 
the pains progressively increase, and in 
consequence of such increase, by pressing 
the head against the orifice of the uterus, 
gradually enlarge it, by which it becomes 
protruded into the vagina : the same co- 
ercive power being exercised over which, 
the head of the child is shortly aftencards 
protruded into the world. The whole 
process is completed within twenty-four 
hours at the utmost, and is unaccompa- 
nied with difficulty or danger. 

In the class oi difficult labours, the head 
indeed still presents; but the term is pro- 
tracted beyond this period from acciden- 
tal circumstances, that render it doubtful 
whether the life of both the mother and 
child can be preserved : or are else ac- 
companied with other accidents, as twin 
cases, floodings, convulsions, rupture of 
the uterus. 

The class of preternatural labtmrs includes 
every presentation besides that of the 
head, or that of the head itself in conjunc- 
tion with an upper or lower extremity. 

NATURAL LABOUR. 

In this division of labour there are four 
stages, according to the mode in which 
its progresses usually contemplated^ The 
first stage is that in which the head of the 
child enters the pelvis, passing down as 
far as it can move without changing its . 
position. The second includes the peri- 
od of the child's head passing through the 
cavity of the vagina and os externum. 
The third, the change taken place in the 
vagina and os externum. The fourth, the 
delivery of the body of the child, and the 
expulsion of the placenta. In one of the 
two first stages the os uteri dilates, and 
in one of tl^ three first the membranes 
are ruptured. . 

In the regular process of natural la- 
bour, the head, by the contractions of the 
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merus, 18 forced dowt) and passed tbtiMigh 
the OS externum. The uterus, after an 
interval of rest, again contracts, bv which 
effort the shoulders are espelled. The 
breech and lower extremities presently 
follow. During the progress of expulsion 
the uterus contracts around the remain- 
ing parU of the child, and at the time the 
placenta only remains, the uterus is only 
suftciently large to contain it The 
next effort of the uterus, therefore^ by 
contracting its internal surface, not only 
assisU in pressing out the placenta, but 
becomes the cause of the separation! 
while the same power, which separates 
the placenta and throws it off, prevents , 
the occurrence of any serious hxmor- 
rhage. This is a most beautiful illustration 
of the mercy and power, as well as wis- 
dom of the Almighty. 

At the commencement of this process 
tliere is almost always a discharge of mu- 
cus, tinged with blood, from the vagina, 
and the blood is sometimes intermixed 
in considerable quantity, a fact, however, 
which is of no consequence. There is at 
this time also, very generally, an uneasy 
oppression about the praecordia; and as 
the pains increase in violence, vomiting 
will often arise from the extreme disten- 
tion of the OS uteri, while the pulse gene- 
rally augments in strength and frequency. 
At the same time the progreswve pres- 
sure of the child's head expels almost in- 
voluntarily both the urine and faeces; 
while, from the vicinity of the sciatic 
nerve, cramp and paraly»s occasionally 
take place from the same cause. 

In labours of every kind there are ma- 
ny things to be attended to, which, 
though seemingly frivolous, are yet of 
great importance, and, in general, are on- 
ly manageable by practice : first, then, the 
bed should be so made that the woman 
may lay comfortable both in labour arid 
after labour, and that she may lay in the 
best way witli regard to our convenience. 
If she be used to a mattress she may lie 
on one, it being the best Sort of bed; but 
if she be afraid of a mattress, she maybe 
allowed to lay on a feather bed, ^rst mak- 
ing it as nearly as possible a mattress by 
beating the feathers all away to the other 
side of the bed. Upon the feather bed a 
blanket should be laid and a sheet, and 
upon these a common red sheep skin, or 
instead of it a piece of oil-skin or oil- 
cloth ; over this a blanket doubled to four 
thicknesses ; and lastly, a sheet upon this 
four'times doubled, only lengthwise : this 
last sheet is to be lud across and secured 
to th€ bedstead by tapes. When the «» 



uteii is so &^ dilated, that in the et^tt of 
the membranes breaking it would reodve 
the apex of the head, the patient should 
he put to bed, but not before ; for* with 
some women who have had children, it is 
astonishing Jiow fast the os uteri will di- 
late itself; it sometimes takes place with 
such prodigious rapidity, that there is on- 
ly time to get the woman on the bed be- 
fore the child is bom. 

The woman should be undressed be- 
fore getting into bed ; her ^ift had bet- 
ter be tucked up around her; and, instead 
of a shift below, a petticoat will do muck 
better, as it saves the linen. When plac- 
ed on the bed she must lay as near as pos- 
sible, to the edge, and in the posture be- 
fore described. This is equally proper 
in the easiest and most di«cult labours. 
The iyingf-in room should be as aity as 
possible ; and upon this principle it is 
that the poor people in the country get 
about sooner after lying-in, than the same 
class of inhalHtants of this metropolis: 
in the generality of cottages it is notne- 
cessary to be very anxious about this^ 
there are few of them so air tight but 
that they will do without a ventilator. If 
food be proposed during labour, ve 
should generalhr speak rather against 
than in favour of it ; for if food be taken, 
it must be either digelted ^r ttndi|pe8tedi 
in either case it is productive of mischief: 
if digested it becomes the fuel of fever; 
if it remain undigested, tl^e stouMCh and 
bowels are all the worse for it ; the pro^ 
per refreshment is tea with dry toast, as 
this will do no bana« 
. The urine should frequently be etacu- 
ated, and the perinieum supported with 
the practitioner's left hand as soon as the 
child's head rests upon it. 

The reason wh;^ the perinaeum needs 
this support is simply tbis; a woman 
bears down with a force equal to three, 
one of which is voluntary ; the natural 
structure of the perinaeum has enabled it 
to support, without danger, the contrac- 
tion of the uterus ; it ma therefore, of 
itself, a power superior to two, which is 
the force of uterine contraction ; but it) 
consequence of the patient's v<^n!ary 
efforts being added to the involuntary 
efforts of the uterus, a force equal to 
three is acting against a power equal to 
only two. By pressing against this part, 
we do not say the head shall not come out; 
we only say it shall not come through a 
hole which is too smaH to receive it. In 
supporting the perinaeum, it may be done 
through the medium of a folded clotb, 
which is held in the hand upon the peri- 
UKum, and keeps the hand dean from 
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flccanoiial diw^afget of mtconuim or' 
fxcesy waters, ^c. and the perinaeum 
fihottld not be left unsupported till the 
iboulders are born^ indeed laceration 
more frequently hi^pens while the shoul- 
ders are passing, than when the bead is. 
The great art is, to give sujiport close to 
the edge, against which the gfreatest force 
is acting, for the parts give way first at 
the ed^. The perinseum is to be sup- 
ported ftom the time that it is stretched 
by the pressure of the bead, and we 
must take care that we apply sufQcient 
force to counteract the voluntary efforts 
of the patient. 

As soon sis the child is born, breathes, 
and cries» we should tie the navel string. 
To do this, about ten threads must be 
joined in the Dgature; the first made 
about two inches from the body, and the 
second the same distance from, that agun, 
or towards the placenta. The division is 
made between the two ligatures, the se- 
cond being only intended to prfvent the 
blood escaping froih the divided cord, 
and staining the bed. The next step to 
the separation of the child is the placing 
dry clothes under the patient, and to the 
perinaeum. Midwives apply them warm ; 
this should only be done in winter, tor 
warmth increases the discharge from the 
uterus. We should then lay the hand on 
the abdomen, to ascertain whether there 
is another child in the uterus ; being sa» 
tisfied.of that, we are to proceed to the 
extraction of the placenta. 

The uterus contracts after the birth of 
the child, so as to contain only this sub- 
stance ; and iti contractions being conti- 
nued, the surface naturally must first 
loosen and then separate itself from that 
of the placenta ; and the same contrae- 
tioo which separates, expels it. It is ge» 
nerally necessaiy to pass the fingers up 
upon the cord which is held in the other 
hand, and if we be able to feel the root of 
the placenta, the separation is complete, 
and we have onlv to get it gently out from 
the 08 uteri. If the root of tlie placen- 
ta cannot be felt, it is dangerous to pull 
the cord with any degree of force ; it is 
still attached to the uterus, and may pro* 
dttce inversion of the womb. When, by 
gently drawing the cord, we have got 
the placenta and membranes down to the 
OS externum, we should have a basin 
read^ to slip it under the bed clothes ; 
and in drawing the placenta out, the 
cleanest way to bring the membranes 
with it is, to turn it round, by which 
inean% after a few turns, we separate 
XkPm ne»t)y ; after which it will be eon- 



Tenient not only to lav under the patieftt 
the end of the folded sheet which hung 
over the bed side, but also to make some 
degree of pressure upon the abdomen by 
bandage ; afler which she may be entrust- 
ed to the care of the nurse. 

inmcvhT lABotm. 

Of difficult labour there are three spe- 
cies : First, those labours which, though 
protracted, are ultimately accomplished 
by the powers of nature unassisted by art. 
Secondly, those which, although requir* 
ing the assistance of art, yet are compati- 
ble with the life both of the mother and 
tlie child. Thirdly, those which, besides 
being accomplished by artificial means, 
require that either the life of the chUd 
must give way to save the parent, or 
that of tlra* parent to preserve the 
child. 

The first souvce of difficulty is veak' 
ruia. We know that labour requires a 
certain quantity of force or power, there- 
fore labour is more likely to be diifioilt 
in weak than in strong women. We 
have many proofs to the contrary ; but, 
generally speaking, it is so. 

Fainese is another predisposing cause 
of difiicult labour; fatness offers resist- 
ance, and ^nerally occurs in women of 
weak constitutions; so that here we 
have both resistance and want c^ power. 
All asthmatic and pulmonary complainta 
generally will cause difficult labour. We 
know that to resist the contractions of 
the uterus it is necessary to take and keep 
a full inspiration ; and where the chest is 
not equal to the task imposed upon it, 
the labour will be more probably pro- 
tracted, 

D^wrmiiy of Botfyy attended with con^ 
stitutional weakness, will generally pro- 
duce difficulty in labour ; it is most hke- 
\y that in these cases *the pelvis is not 
formed as it should be, partaking of the 
state in which jnost of the other bones 
are. If a woman be too young, th6 pel- 
vis will not be perfectly formed ; and if 
too old, the parts will be rigid. The best 
time for a woman to commence child- 
bearing is between the ages of eighteen 
and twenty.five. For though a woman 
may be in perfect health at thirty-six^ 
yet we know that the parts were design- 
ed to be used at eighteen, and have been 
inactive for the rest of the time, and canr- 
not then be so fit to act. 

The next kind of difficulty in reg^ard 
to labour is DebUUy of the Uterua, not 
disposing it to contract. This may hap. 
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pen in a woman otherwise strong, as a 
man may have a weak arm, while the rest 
of his body may be strong. Such a' wo- 
man may have no character of weakness 
about her but this, so that we may not be 
able very readily to guess at the cause 
when it exists. It is not proper to give 
stimulants and opiates here, to provoke 
contraction of the uterus ; when stimuli 
are given, it is not recollected that they 
produce fever. Opiates are not quite so 
exceptionable; they save time to the 
practitioner, but in their efiects we can- 
not govern them, else they occasionally 
save the woman's strength. 

Another cause of difficult labour is the 
irregular contraction of the fibres of the 
uterus; where the longitudinal set, and 
the circular set, do not contract as they 
should do relatively to each other. This 
always arises from irritation of the os ute- 
ri, in needless examinations. The patient 
has strong labour pains without the deli- 
very being forwarded. We may here re- 
commend a dose of opium ; after which, it 
is probable that, upon their action recom- 
mencing, it will be in the natural manner. 

PatnonM of the Mind are the next set of 
causes of difficult labour. The effect of 
them is to diminish the strength and fire- 
<][uency of the pains, till they at last sub- 
side altogether ; and this will also occur in 
constitutions where the powers of action 
were originally very good. These things 
shew the necessity of keeping up the 
hopes of the patient to the pitch of secu- 
rity and confidence ; for from the moment 
that her confidence fails her, from that 
moment the pains are protracted, and 
that merely from the state of doubt and 
arising anxiety. This points out the ne- 
cessity of never forming a prognosis of 
duration ; we may form and declare our 
opinion as to the event, but never the 
len^h of (ime which the labour shall lasH 
for if we were tb speak the truth, our 
prognosis would be in general very unsa- 
tisfactory. If we only tell;i patient it will 
be to-morrow before the child is born, it 
will depress her resolution, and damp her 
perseverance ; the pains will diminish, 
and she will be all the worse for what has 
been said. 

The 08 uteri may also become a cause 
of difficult labour by its being rigid. 
This state is natural to some women, and 
especially those who are somewhat ad- 
vanced in life when they be^n to bear ; 
also with the first child the parts dilate 
more slowly than in subsequent labours. 
Rigidity may arise from repeated and use- 
less examinations; and where the os ute^ 



ri is rigid, it forms one of the most pain- 
ful labours, accompanied with excruciat- 
ing pains in the back. This state is at- 
tended with inclinatton to vomit and to 
sleep, both which things are in them- 
selves useful : for sleep restores the 
strength of the body, while the vomiting 
strengthens the bearing down. 

The OS uteri, when in this rigid state, 
resembles inflammation, it being tender 
to the touch ; its hardness almost reminds 
us of a board, which is bored through 
the middle with an augdr. This is one 
of two kinds of rigid os uteri, the other 
description of which gives a very differ- 
ent feel : it is more apt to give way under 
the finger, is of a pulpy substance, and 
in some measure resembles the intestine 
of an- animal filled with water and drawn 
into a circle ; and though this is not so 
rigid to the finger as the other, yet it is 
longer in giving way. This sort of swell- 
ing, or thickening, is sometimes occa- 
sioned bf oedema, oreccbymosis, as it' has 
been known to arise in a quarter of an 
hour; at the same time- it lies between 
the OS pubis and the child's head. It ge- 
nerally happens, that from the pain there 
is a degree of fever present. But when 
once one part of the enlarged circle re- 
tires behind the head, the whole df it slips 
up, and the child is sometimes bom in 
five minutes, if there be no resistance 
from the soft parts. 

We must here be very cautious not to 
allow the woman to exhaust herself in 
fruitless efforts; for which reason we 
should explain to her that it will be of no 
avail, that the mouth of the womb is not 
large enough to admit of the child's pass- 
ing, and that it must be a work of time, 
and will be a work of time, notwithstand- 
ing all the endeavours she may make to 
shorten it. We should, in the meanwhile, 
fill up our time, and keep up her atten- 
Uon, by ordering an injection, or making 
some other preparation ; and if the last 
- be a six or eight ounce mixture, in case 
the OS uteri is yery irritable, and by fre- 
quent examination has been rendered 
more so by being deprived of its mucus, 
twenty drops of laudanum may be added 
to the mixture. Where the os uteri is 
rigid and unyielding, the vagina hot and 
dry, and accompanied with a feverish 
state of the system, the most effectual 
remedy is blood-letting. 

In difficult labours it will now and then 
happen that the vagina is very rig^d, mak- 
ing considerable resistance ; this very ge- 
nerally depends on irritation, by the in^ 
terference of the ^midwife* : The conse* 
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quence is, that infiammttion of the peri- 
osteum and membranes coverings the 
bones very often arises. In such cases, 
patience and horizontal posture are both 
grand remedies : liesides which, why not 
use fomentations, as in whitlow, or any 
other case ^here relaxation is wanted ? 

The next cause that impedes labour, 
from resisunce of the soft parts, is a full 
bladder and suppression of urine. This is 
not a formidable evil. In early examina. 
tion we shall, instead of feeling the mouth 
of the uterus, come to the neck of the 
distended bladder ; but in the progress of 
labour the child's head presses upon the 
neck of the bladder, which pressure cau- 
ses the suppression. This will never 
happen if the bladder be frequently emp- 
tied in the early part of labour, because 
the time between the head's being at the 
upper aperture of the pelvis, and deli- 
very, is in general of a moderate duration, 
in which no serious accumulation can 
take place in^the bladder, unless the la- 
bour is veiy long. l/Vhen it is necessary 
to draw off the urine, the catheter will 
enter the meatus urinarius with grater 
ease if its curve be k little increased. 
With regard to a woman in this situation, 
vre should never rest satisfied that her 
bladder is not dangerously full, because 
we see a little water which has passed 
without the instrument. We must never 
allovc the woman's delicacy or dislike, to 
prevent our examining : we must repre- 
sent to her the importance of it ; for if 
she die from a burst bladder, it will be a 
veiy deplorable circumstance, as it is so 
easily prevented. 

Contraction of the vagina forms another 
impediment to labour. If this be the 
consequence of a cicatrix, it will some- 
times be proper to divide it by a knife, in 
order to allow the child's head to pass 
through : when we attempt to divide it 
high vpf we are in a very delicate situa- 
tion on account of the bladder and rec- 
tum : and if the head have passed so far 
forward as to come into view, it will be 
adTisable to leave it to nature. Excre- 
scences arising from the os uteri or vagi- 
na may impede labour, though these cau- 
ses in general only produce slight diffi- 
culty : the os uteri has been known to be 
in such a state from a tumour on its side, 
that only two-thirds of the circle have di- 
lated for the passage of the child's head. 
In most cases the tumour is pushed aside, 
so that it occupies a projected situation 
daring labour, and the head passes very 
well. 

voL.vni. 



An wifavourable state of the Omm mgy 
protract labour. It is said, that the na^ 
vel-string m^y be tied round the neck of 
the child in its passage through, by 
which the effect of each pain is lost ; be- 
ing held on each side by the string, it 19 
forced a little forward in each pain, retir- 
ing again as soon as the pain goes off It 
does not appear likely, however, that thia 
ever happens, because the effect attribut- 
ed to the elasticity of the cord may be 
seen in every labour, from the elasticity of 
the soft parts, and more particularly 
where the head is larger than the cavity 
of the pelvis. So that there is no reason 
to believe this to be a cause of difficult 
labour. Yet we may now speak of ita 
treatment, when it does occur. The cord 
is frequently turned round the neck of 
the child, when the circulation is not in 
the least interrupted; in this case we 
have only to turn it off the neck, and if 
the circulation be felt, leave it. Where 
the loop round the neck is tia^ht, so as to 
interrupt the pulse, we may loosen it. by 
passing, the finger between it and the 
skii^ of the neck, so as to feel the pulse 
again. It has been said to be sometimes 
so tight as not to admit of its being 
slackened at all. This is just possible, 
and the most improbable thing in the 
world. It is then to be divided between 
two ligatures. . 

Bigi(&ty of the Membranes has been 
stated to produce difficult labour. It has 
been observed, labour was quicker when 
the membranes were ruptured early ; but 
though the labour is slower, it is safer 
where the membranes are unruptured. 
Where the membranes are to be opened, 
there have been a great number of pret- 
ty looking' instruments invented for do- 
ing it. Long tubes, at the end of which 
blades or points were projected. But it 
requires more skill in teUing where they 
should be let alone, than where they 
should be meddled with. With the first 
child they must never be broken : the in- 
ferior parts of the passage dilate but 
slowly, and require the assistance which 
the membranes are capable of giving. 
But in subse(}uent labourls, perhaps, it 
may be admissible, where the pelvis and 
soft parts are known to be capaoious and 
yielding. The time when they should be 
broken is when the head may be receiv- 
ed into the os uteri upon their breaking. 
Never must they be broken before the os 
uteri is of the proper size ; if they be, 
we cause a continual drivelling of the wa- 
ters, which in itself is productive of great 
delay. It will often protract the labour 

Q 
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t^Fodftyt: it hif been kAovn to pfotnct 
it three weeki. 

A freqaent eanie of th$ Rupture rf the 
Me m b rtmu is the miiig too yiolent exer- 
cise for the parts to bear. The ridinc^ in 
e oosch o^rer the roagh stones will bnng 
it on, ss the weaker psrt wiU always give 
way first. Another cause of the mem- 
branes eiTing way may be the death of 
tliechild, for dead members will ^v^ wvy 
when a living member will not give wa^. 

The next cause of difficult labour is in 
the mtprftrUmate wite 9fthe CM&f t Beadt 
comparea with the cavity of the pelvis. 
This is notmoUities ossium ; but a disease, 
which, independent of that, is capable of 
producing considerable difficulty. The 
diiferent size of the head will regulate 
the progress of the labour. The head 
may oe so large as not to pass, and this 
increased size of the head may be com* 
bined with a state of pelvis, which in 
shape resembles a man's ; which ]>elvis 
would not admit of a head of an ordinaiy 
size. The head may also be accidentally 
larger than it should be, for two heads of 
the same absolute size shall in labour 
prove to be of diiferent sizes : that is, the 
first shall give way, and allow of com- 
pression by the son parU ; while the se- 
cond, by being more perfectly ossified, 
will not idlow the bones to slip one over 
the other, as in the first instance t for 
which reason one of these two heads will, 
in effect, be laiver than the other. The 
volume of the head may be also increas- 
ed by a descent of one or both the hands ; 
or it may occupy undue space by a wrong 
position. In all these cases, instead of 
trusting to time, or usin^ instruments, we 
may generally affOTd relief by introdncing 
the fingers and turning the head aright. 

Independently of these difficulties, 
there are others of a totally diiferent class ; 
and which produce cfiffitculty chiefly by 
rendering a labour more complex. The 
first whidi we shall notice is the presen- 
tation of the umHHcal funu. 

We have already exphuned tiiat the 
fcetal life is that of a fish ; that it is furnish- 
ed with an apparatus resembling gills; 
that the funis is analogous to the pulmo- 
nary artery and vein ; and that the circu- 
lation through it, if stopped, produces 
death, upon the same principle that suf- 
focation does to an animal which breathes. 
Hence the importance of the funis pre- 
sentine. Let what part will present, arms, 
legs, shoulders, or breech, it is of conse- 
quence from this circumstance chiefly. 
It is of no consequence in regard to the 
woman's safety, and all treatment is ap- 



pKeable merely upon the simple ground 
of preserving the child's life while laboux 
, goes forward. From whatever cause the 
ranis has presented, the effect is the same, 
and the treatment mXist be directed by 
the circumstances of the casf. Suppose 
the membranes lately broken, and the os 
uteri pretty fully dilated, he funis down. 
The best practice here will be, to turn 
the child, and bring down the feet, as this 
affords the best chance for saving the 
child's life; though, where this happens 
with the first child, it is as well to let it 
remain, for the operation of turning will 
then of itself produce the death of the 
child. Suppose the head in the pelvis, 
and the navel sttinf pulsating in the va- 
gina; the best way is, to return the navel- 
string, and follow it up with a long strip 
of cloth, or handkerchief, artfuUy pushed 
up, so as effectually to prevent itscomiiig 
down again ; and as this is the only chance 
that we have of keeping it above the pel- 
vis, it should never be left undone ; and 
at last the head will get so far down, that 
it can be delivered by the forceps imme- 
diately. In all cases we should recollect, 
that Uie woman's safety never must be 
hazarded by doing that which will only 
obtain a precarious chance for saving the 
life of the child. 

PhtraStv uf Children. The disposition 
to multiply is general throughout the 
whole creation ; even in vegetables it is 
not unusual to see two kernels in one 
nut; and the sheep, instead of having 
one lamb, will sometimes bring two. aS 
uniparous animals may have two young 
ones, though in some species it is more 
frequent than in others ; it is not so com- 
mon for a mare to have two foals, as for 
the ewe to have two lambs. In the hu- 
man subiect twins occur once in about 
forty-eight laboulrs ; ^is calculation is ta- 
ken from the lying-in hospitals of London, 
Edinburgh, and Dublin. There are some- 
times more than two; as three, four, and 
fiy^i but such instances are extramelj 
rare. Dr. Osbum mentions a case, where 
in an early miscarriage he saw six distinct 
ova, each complete ; and there is a monu- 
ment in Holland to a woman, who, the 
inscription declares, had 365 children. 
But it signifies not, whether there is one 
or 365 in the uterus, for each has stiU 
its dbtinct bag of membranes, each its 
own placenta; though sometimes the 
placents are joined so closely, that they 
would almost seem one cake. 

There is no mark by which we can dis- 
tinguish twins till after the birth of one 
Chud. It >a«i>een said that labour is then 
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more slow than at other times i but this 
would imply that single labours were ne- 
▼er slow, which happens to be yeiy far 
from true. Another opinion is, that the 
woman is bigger than m other labours ; 
and this would seem to be very natural ; 
but it certoinly is not very true, but very 
much the contrary ; and many practition- 
ers hare declared, that they have^ never 
once been right in their opinion upon 
this subject So that the difficulty of the 
labour will at first depend on itself with- 
out any reference to the child. But after 
one child is born, we can easily lay our 
hand upon the abdomen, and determine 
the point ; not forgetting that, where there 
are more than one child, the placenta 
must never be brought down till the 
last child be dehyered ; for if we use any 
force, so as to detach a part of the placen. 
ta from the uterus, we produce a flood- 
ing. If the abdomen be examined before 
delivery, we shall feel the tumour reach- 
ing high up to the scrobicukis cordis ; if 
after deliveiy, we shall perceive a round- 
ed tumour lying «n one side above the 
pelvis like afoot-balh If we examine the 
abdomen in a twin case, after one child is 
delivered, we shall not be able to say, 
from the diminished size of the tumoor» 
that one child has come away. 

When we have ascertained that a se- 
cond child remains in the uterus, we 
should wait quietly, and without com- 
municating the fact to the patient her- 
self, lest we alarm her, till by a recur- 
rence of the paSma we And the part that 
presents ; and if it be an arm or shoulder, 
we should tuck up the sleeve of our shirt, 
and pass up the hand greased into the 
uterus, without any preparation on the 
part of the woman; it is here better 
avoided, and the child may be turned at 
once. The one child has already passed, 
therefore the contractions of the uterus 
and vanna will be a smaller impediment 
here, than in any other case. Before we 
thus act, however, it will be better to 
leave the patient tonecruit herself a while. 
Should there be a remission of labour- 
pains, and no urgent symptom re<|uiring 
the interference of art, if the practitioner 
be a young man, it is best to wait about 
four hours, before he does any thing to- 
wards the delivering the second child; an 
experienced person probaUy need not 
wait so long. If we wait four hours, no 
harm can happen from hastenisg the de- 
livery ; we have waited >o long as to 
justify ourselves in the eyes of aU the 
world. 

A twin ease is not quite so sale as s 



jingle birth ; for the woman will 
times die without our being able to give 
the least reason for it. As there have 
been some fatal instances, we should be 
upon our guard not to say there is no 
danger in such a case ; we may say they 
are coinmonly not oases of danger, but 
should not, when asked, affirm that they 
are perfectly safe. 

Convtt/Motttf. Cases of puerperal con* 
vulsion bear a strong analogy to epileptic 
fits ; so much so^ that it is nesrly impossi- 
ble to distinguish them at first sight, ex- 
cepting from the different degree of vio- 
lence attending each; the fit of puer- 
{>eral convultton being much more vio- 
ent than an^ fit of epilep^. The par- 
oxysm is so violent, indeeo, that a woman, 
who, when in health, was by no means 
strong, has shaken the whole room, with 
her exertions. 



trise at any time between the siixtb montl 
and the completion of labour ; they sel- 
dom or never hi^pen before the sixth 
month. They may arise as the first symp- 
tom of labour, in the course of labour, or 
after the labour is in other respects finish- 
ed. Puerperal convulsions have these 
characters belonging to them ; they al- 
ways occur in paroxysms, and those par- 
oxisms occur periodically, like labour 
pams; so that there is a considerable 
space, perhaps two hours, between the 
two first attacks ; after this they become 
more frequent They not only occur 
with the labour pains, but in the inter- 
vals ; and whether there have been labour 
pains or not, before they come on we 
shall always find the os uteri dilated, and 
it is sure to become dilated from the con- 
tinuance of these convubuons; and at 
length, if the woman be not relieved, and 
the convulsions continue without killing 
her, the child is actually expelled, with- 
out any labour pain at all : On opening 
such cases after death, where the con- 
vulsions have been violent, the child has 
been found partly expelled, from the 
contraction ot the uterus; which power 
is cspable of expelling it even after 
death. In one case in which it happened, 
the whole child wm expelled except the 
head. 

It is a disease depending on the uterus, 
and brought on bv the labour pains; cm*, 
if arising hefpre them, is ofitself capable 
of expeUing the child, if the woman sur- 
vive long enough. It occurs in all pre- 
sentations ; sometimes with the first child, 
and sometimes with those bom after- 
wards. It resembles hysteria^ ts well as 
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epilepsy; but is more violent than either. 
No force can restrain a woman when in . 
these convulsions, be the same' woman 
naturally ever so weak. The distortion 
of the countenance again is beyond any 
thing that can be conceived; in regard to 
deformity, surpassing any thing the ima- 
gination of the most extravagant painter 
ever furnished; nothing bears any re- 
. semblance to the progress of this disease : 
the rapidity with which the eyes open 
and shut, the sudden twirlings of the 
mouth, are altogether frightful, dreadful, 
and inconceivable. 

These convulsions are by no means ex- 
ternal only ; respiration is first affected 
with a hissing, and catching. The patient 
stretches herself out, and immediately 
the convulsion begins. The next symp- 
tom which arises comes on after the -con- 
vuluve motions have continued in their 
utmost violence for a time ; the woman 
foams at the mouth, and snores like an 
apoplectic patient, indicating great ful- 
ness about the brain. These symptoms 
are succeeded by a comatose sleep, out 
of which she awakes astonished, on being 
told what has happened, not in the least 
aware that she has been in a fit : and then 
she will fall into another fit, out of which 
she will again recover as before. It 
rarely happens that the understanding is 
taken away in this disease until it has 
been repeated several times. In the fit 
the skin becomes dark and purple, prov. 
ing that the circulation through the lungs 
is not free, which purple colour leaves 
the woman graduaUy after the fit is gone ; 
and it is not only the external parts of the 
muscles of respiration that are affected 
here, but the utenis also. This is known 
by introducing the hand ; when the con- 
vulsions come on, the uterus will con- 
tract, but with a tremulous undetermined 
^sort of force, perfectly different from 
what it does at any other time. 

There are two cases of puerperal con- 
vulsions which are very distinct : one is 
a Gonvubi(Mv dependant on some organic 
affection bf|B^ brain ; the other on an irri- 
table state oif tihe nervous system. Where 
puerperal convulsion arises from the 
former, but more especially from fulness 
of vessels, or extravasation, it is always 
preceded by some symptoms, which, if 
watched, will enable us to relieve, if die 
patient send in time, which however is 
rarely done. 

In a patient strongly disposed to this 
complaint, there will be a sense of great 
fulness in the region of the brain, which 
amounts even to pressure, giddiness ki 



the latter periods of pregnancy, dizziness 
in the head, and a sensation of weight 
when the head stoops forward, which 
gives her the idea that she shall not be 
able to raise it again ; imperfect vision ; 
bodies dancing before the eyes, some- 
times dark, at others luminous. This 
state of the eye denotes fulness of the 
vessels of the head more sui-ely than any 
other symptom, and if allowed to conti- 
nue, will lead to extravasation and puer- 
peral convulsion. The disturbed vision 
IS a very strong symptom, and must never 
be passed over, if attended to early, 
even though symptoms of the complaint 
be present, still it may, by timely assidui- 
ty on our part, be prevented from ending 
in premature labour. 

Here repeated bleeding and purgatives 
are all in all ; the sole object being to 
take off stimuli. After bleeding, and be- 
fore any aperient is given by the mouth, 
we should give a solution of soft soap in 
warm water as an injection ; it is the 
quickest as well as the surest means; 
then a purgative mixture, with manna 
and Epsom salts. By these means, that 
is, by bleeding, purging, and the absti- 
nence of all solia food and wine, no more 
blood is made ; what the patient has is 
diminished, and she gets gradually bet- 
ter. 

When convulsion arises from a general 
irritable state of nerves, it is difficult to 
distinguish the disease before it becomes 
established. It is most frequent in large 
towns, and in those women who lead the 
most indolent life; hence it is found in 
the first circles of fashion, in preference 
to the others ; and there is one g^nd cir- 
cumstance wh&h has g^at influence in 
its production, that is, a womaii's being 
with child when she should not. Being 
obliged to live in a state of seclusion from 
society for some months, perhaps she re- 
flects and broods over every thing which 
relates to her situation, and which g^ves 
her pain. She recollects she is not to 
enjoy the society of the babe she has 
borne, but on the contrary will be obliged 
perhaps to part with it for ever. She is 
afraid of her situation being known, and 
that she shall be considered an outcast in 
society. In this way she will brood in so- 
litude, till at last the mere irritation of la- 
bour may be sufficient to excite puerpe- 
ral convulsion. The difference between 
this kind of puerperal convulsions and the 
other, does not probably exist in any 
thing visible : it is not possible to tell the 
difference exactly.; but just as it is com- 
ing on, the woman will complain sudden- 
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ly of a violent pam in her head, or sto- 
mach, which is expressed- in the same 
way by aU women : they all say they can- 
not sui*vive the pain if it return. The 
mode of treatment will not essentially va- 
ry from that alrdfcly meritiohed. Our 
plan, however, should be less active, and 
opiates may be allowed to succeed it. 

These observations relate to convul- 
sions antecedently to labour. We now 
proceed to the same disease during la- 
bour. 

It has sometimes happened that a wo- 
man has died of the first convulsion ; but 
it happens much more frequently that a 
number come on in succession, arising 
either before or after delivery. The pa- 
tient very rarely dies in the fit, though 
she die from convulsion ; she dies in the 
comatose state which succeeds to the fit ; 
and if we be suddenly called to a patient 
in this state, where we are unable to 
learn the circumstance of the case, and 
we evidently see there is a great fulness 
about the head, we should immediately 
open a vein, and draw blood largely, be- 
ing regulated by the appearance of the 
body and what we are able to learn from 
those around. From twelve to- twenty 
ounces may be the extent of the first 
bleeding; if the disease go on, and the 
OS uteri do not admit of delivery from its 
not being in the least dilated, the convul- 
sions not gone off, and the pulse in such 
a state as admits of it, we should bleed 
again, and again. Some practitioners 
have with the greatest advantage taken 
sixty ounces of blood in a day. A woman 
in this state will admit of divided bleed- 
ings very largely. This takes off the 
pressure from the brain, made by the 
blood while in its vessels ; and also the 
chance of its being extravasated. This 
must be done immediately : then the head 
must be shaved, and a large blister ap- 
plied overthe whole cranium. The next 
means of relieving is getting the bowels 
into action as quickly as possible ; first 
by throwing up a soft soap solution in the 
form of injection, and then by giving a 
concentrated solution of some neutral 
salt with infusion of senna. 

If it be a case of convulsions depend- 
ing on irritation, yre may certwnly do 
something more by$. the use of opiates ; 
and here we must belimited in the quan- 
tity of blood which msiy be taken away. 
The proportion must be small compared 
with that proper in pleth(h*a. Eight or 
ten ounces will be a full bleeding; and if 
it be necessary to take more, we may ap- 
ply leeches to the temples, never ne- 



glecting the bowels, which must be kept 
very open. It has been directed that the 
•patient be put into a warm bath; but 
experience contradicts its use ; the fits 
have been found to be more violent in it, 
and the patient is liable to bruise herself 
in it, and be otherwise much injured. 

It is an extremely dangerous disease : it 
is impossible for her brain to bear the 
violent pressure of her situation ; opium, 
in cases of irritation, is proper, and 
should be given to the greatest possible 
extent. With this we may join the aflTu- 
sion of cold water. This, when resolved 
on, must not be done by sprinkling a lit- 
tle out of a basin upon the patient's face ; 
but we must have both a full and an emp- 
ty pail, the patient's head being brought 
over the side of the bed ; and before the 
fit has come on, we may, as in other con- 
vulsions, detect its approach, by attending 
to the intercostal muscles, the vibrations 
of which will wairn us that no time is to 
be lost; when we should immediately 
discharge the whole over the head at 
once. Whenever this complaint occurs 
at or near the time of labour, it is uni- 
formly right to deliver ; to dilate the os 
uteri, and deliver immediately. We 
should deliver in all cases where it is 
practicable ; for this is the only cure for 
puerperal convulsions. 

If convulsions occur some days after la- 
bour, it should be treated as the same 
disease in other cases. 

Rupture of the Uterus, This was former- 
ly considered as a very rare occurrence, 
though it probably happened oftener than 
practitioners were aware of We have 
many descriptions of sudden deaths in la- 
bour, the symptoms of which exactly cor- 
respond with those known to attend rup- 
tured uterus. It may be divided into two 
kinds, spontaneous and accidental; the 
first happening most commonly in the 
cervix uteri, and the last in any part of 
the bterus. 

Spontaneous rupture occurs suddenly 
and unexpectedly, and always without any 
warning, and for this reason, that it 
depends on the irregular action of the 
muscular fibres, and afl muscular contrac- 
tion is immediate. It most commonly 
happens, that when the head of the child 
is in the cervix uteri, the lowest segmelit 
of the uterus is received into the upper 
aperture of the pelvis, and the aperture 
of the pelvis without the uterus is oppo- 
site to the bones of the head within the 
uterus ; the consequence is, that the ute- 
rus is pressed fimily between the two 
forces : from the pressure being applied 
in this Situation^ the longitudinal nbres 
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can only contract from the pressed circle 
towards the fundus ; and upon this prin- 
ciple it will not tear at the extremity, but 
will tear from the part ao pressed upon : 
the rent once maae may run in any di- 
rection. 

Accidental rupture occurs from the ac- 
tion of the uterus being Tiolent while the 
hand of the practitioner ia within, or the 
same thing may happen from pressure of 
the knee or some other part of the child, 
which last is frequently the cauae. 

The manner in which the uterus gives 
way in this instance is exactly a fibre 
contracting over a pulley, which being a 
diaadvanti^ous position, is liable to be 
raptured if the contraction be strong. 
Certain symptoms take place which are 
evidences of its having happened ; one is, 
a sensation of a sudden and most excru- 
ciating pain, which always comes on at 
the moment of the rupture. A lady, 
when in labour, was attended by a most 
respectable practitioner, and a man in 
years; this case is an example of the 
manner in which it may come on. The 
labour went on perfectly well, and it'be- 
ing late at night, he proposed that the 
husband should go to bed, as his wife 
would be delivered in three or four houra 
more. The gentleman then sat down by 
the bedside 3t his patient, and in about 
three quarters of an hour she began to 
scream suddenly : he supposed the bead 
was in the vagina, aa the labour had gone 
on so well, when, to his astonishment, he 
found the head was not to be felt, it had 
entirely receded. She would get up, and 
he in vain prayed and begged her to lie 
still. This state of pain and restlessness 
was succeeded by faintness from two 
causes, hxmorrhage and pain. These 
are attended with another, which is the 
sudden loss of labour pains. There is 
a faint inclination in the uterus to keep 
them up, but they are sure to sink. The 
orgun is destroyed and its functions must 
necessarily be destroyed too. There is 
great restlessness, accompanied with a 
sense of pain difierent from that lately 
felt : there will be faintness, but without 
loss of blood externally, for it generally 
passes into the abdomen ; there will be 
vomiting of a tenaceous chocolate colour- 
ed fluid ; the head or other presenting 
part recedes usually, and the child can be 
no longer felt. 

AH these qrmptoms^ combined, become 
a proof of ruptured uterus ; but any one 
ot the symptoms may occur alone ; the 
patient may be in violent pain without 
xupturing the uterus ; she may fiunt, but 



it does not follow tbatheruterus is torn ; 
there must be all these things in com- 
mon ; excruciating pain, a fainting, sick- 
ness, and vomiting of that singular kind, 
and the retiring of die presenting part ; 
these in the aggregate will determine our 
opinion. If in a case of this kind we find 
the head has only entered the upper 
aperture of the pehris ; we cannot g^t the 
forceps applied: here it has been said 
we mijrht turn and bring down the feet : 
but this should never be attempted ; it 
only occasions more mischief: the only 
change is to open the head of the child. 
If, however, mm the head being high 
up, and loose, we think that we can 
embrace it with the forceps, we may try, 
for we by this mean give another chance 
for the delivery of auving child, which is 
a great object at all times. 

Suppose a case where the child has 
actually retired from the cavity of the 
uterus into the cavity of the abdomen, 
what is to be done ? there have be^n dif- 
ferent opinions; some say it is best to 
bring the child back, while othera leave 
it to nature. It should always be return- 
ed and delivered by the feet. The chance 
is something in favour of the another, 
whose case cannot be wone, and largely 
in favour of the child. 

Uterine H^emorrhoge. Flooding cases 
belong naturally to this section, haemor- 
rhage being one of the constant atten- 
dants on the last mentioned accident. We 
have already considered the history and 
management of trifling floodings occut- 
ing in the six firat months of pregnancy, 
when speaking of the mani^ement of 
abortion : what we are now going to treat 
of relates to the three last months, the 
commencement of labour, daring the pro- 
gress of labour, or after the deliveiy of 
the child, and before that of the placenta; 
and each of these divisions, as regards 
time» will run into the rest. 

Theproximate cause of puerperal flood- 
ings is in all cases the same thing, consist- 
ing of a partial separation of th*" surface 
of the placenta from that of i terus. 
The difference existing in struciu.c, be- 
tween the human placenta and that of 
brutes, accounts for it happening less 
frequentlv in them than in us. In quad- 
nipedsy the foetal part separates from 
the maternal portion, as was before ex- 
plained; while in us the whole placenta 
comes away entire, leaving veasels with 
open mouths; so that when any portion 
oi the placenta is separated by any mis- 
chance, a consequent haemorrhage at- 
tendsy which is propordoned in violeiiGe 
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and daration to the extent of the part so 
exposed. The vesseb are largest towards 
the middle of the placenU; and some of 
them are very large indeed on the inner 
saifaceof the uterus. 

The occasional causes of the uterine 
hxmorrtiage may be any oircumstance 
capable of separating a portion of the 
placenta from the inside of the uterus. 
These were enumerated when speaking 
of abortion : all acute diseases, passions 
of the mind, as rage, &c. strong liquors 
in large quantities ; and besides these, if 
the placenta be attached close to or oyer 
the OS uteri, it will be very likely to pro- 
duce haemorrhajg*e, either before or in 
labour. When it is attached on the cer- 
vix uteri, it must iii the course of the 
labour be separated by the dilatation ot* 
the uterus at its neck; this is so plain, 
that it cannot require illustration. Sack 
a situated placenta will almost ensure 
uterine haemorrhage in thelast months of 
pregiiancy, which may be more or less in 
quantity. 

If it be Tery slight, the necessary means 
to restndn it need be nothing more than 
what is used in slight hsmorrhage from 
any other part: but when violent, and the 
patient either gets one enish of blood, or 
it comes in quantity tiU she faints, and 
then it is restrained, and she gradually 
recovers; and then it recurs from her 
taking some stimulus into her system, 
either food or drink; she has no sooner 
recovered a little- strength, than another 
bleeding comes on, and she will faint and 
recover, and the flooding agjain recur, 
and so on ; the faintness causing the re- 
striction of the vessels ; the restriction 
of the vessels allowing the circulation 
time to restore its own equihbrium ; and 
when once that has arisen, the force of 
the circulating blood again overcomes the 
slight resistance formed by the contrac- 
tion of the vessels, and the formation of 
the coagulum. 

When once a woman has had an uterine 
haemorrhage, from whatever it has pro- 
ceeded, she is never safe ; and must re- 
main in jeopardy every hour, until she is 
delivered, for the slightest circumstance 
may reproduce it after it has once hap- 
pened. The danger in this state is not 
from the quantity of blood lost, so much 
as the banner. A bleeding has come on 
at the third month, which was exceeding- 
ly large in quantity, but in consequence 
of its not flowing very quick, the woman 
has survived. Miscarriages occur, in 
which a large ouantitv of blood is fre- 
quently lost, without the woman dying; 



insomuch that where abortion takes 
place in the tenth week, she veir rarely 
dies from loss of blood, though some* 
times this is excessive. What then does 
this depend upon ? the time in which it 
is lost, and the wav in which it comes 
on ; ^r although lost from the constitu- 
tion, it is from small vessels. But when 
there is a sudden gush of blood from 
large vessels, the case is quite different. 
From experience we know that large 
vessels do not contract so soon as small 
ones ; there is not time for fiuntness to in- 
tervene, and the patient consequently 
dies immediately. 

One symptom of the g^atest danger 
in a floodinf^ ease is a want of labour 
pains, when it occurs in labour, which is 
the reason that the midwife hardly ever 
sends for us till it is too late ; she thinks 
nothing can be necessary to be done till 
the pains go on as thepr should do, while 
in fact their subsiding is one of the worst 
symptoms. It shows that the uterus has 
not energy enough left to expel the child; 
so that we always judge uterine haemor- 
rhage to be worse when not attended wiUi 
pain than when il is. Another bad symp- 
tom is, when the os uteri feels relaxed 
and flabby like a piece of dead meat, with 
a hole through the middle of it. It re- 
sembles an inanimate opening : we may 
without resistance move its lips in any 
direction. When the haemorrhage con- 
tinues Ibng, the face loses its colour, the 
mouth and lips become quite pale, and 
the little projection at the inner canthus 
of the eye is a very significant part with 
an attentive observer ; it is not often at- 
tended to, but, if it^ be sunk, it is asjnnp- 
tom of decided danger; these are follow- 
ed by want of rest; the patient will be 
moving about in bed* and that notwith- 
standing all that we can say, if we even 
represent the risk of her producing her 
own death b^ it, still she will be throw- 
ing her arms in every direction, and roU« 
ing backwards and forwards in the bed. 
In this way then will she proceed, one 
fainting succeeding another, at last so 
rapidly, that it can scarcely be conceived 
until seen ; fits of vomidng towards the 
end will occur, together with a sort of 
convulsive raising and lowering of the 
pomum adami : and life will at last leave 
her suddenly ; {perhaps after she has been 
speaking she will lay her head down and 
die. Ths next danger is, that she may 
drain to death, by a slow progressive 
state of the complaint. To-day she shall 
lose a pint of blood, .to-morrow half a 
pint, next day none, the day after that 
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•gftin & quart, and so on, tilT the powcn 
of life are exhausted. Thus is she drain- 
ed to death ; for the stomach is not ca- 
pable of supplying nourisiiment quick 
enough to counteract so rapid a con- 
sumption. 

There are still other dangers arising 
from uterine hxmorrhage, the conse- 
quence of which we have great reason to 
fear. Suppose a woman in labour loses 
two quarts of blood by the vessels of the 
uterus, that woman will, about the fourth 
day, have a perfect fever in all its cha- 
meters, somewhat resembling the milk- 
fever, the pulse 120, the countenance 
flushed, the skin hot and parched, though 
we should naturally enough expect, that 
instead of producing fever, the loss of 
two quarts of blood might more readily 
be expected to take fever off where it 
existed before. Supposing even that the 
patient gets quite clear from any return 
of the haemorrhage, the fear that remains 
is, whether she have not already lost too 
much for the constitution to repair ; and 
we must again wait in expectation of the 
fever ; if that do not come on, so much 
the better ; that is another danger got 
over. But she may die at the end of 
twelve months, and that from the effects 
of a single attack of this complaint. This 
will in most instances happen in women 
who are of a flabby loose texture, and 
have a heavy fat body. Hydrothorax, or 
ascites, will in these persons supervene 
at a great distance of time, entirely from 
the debilitating effects the loss of so large 
a quantity of blood has induced. 

With regard to the powers by which 
hxmorrhage is naturally restrained in dif- 
ferent parts of the body, we may say 
that they are two in number ; one of- 
which is the contraction of the blood-ves- 
sels themselves, the other is the coagula- 
tion of the blood in the mouths of the 
vessels which are ruptured. With re- 
gard to the contraction of blood-vessels, 
it is well known that an hxmorrhage is 
frequently stopped by that power alone. 
If we prick our finger, or shave a bit off, 
it would bleed everlastingly, were it not 
for the contraction of the divided branch- 
es, which stops it, and that so effectually, 
that if from time to time we even wipe 
away the blood with a sponge to prevent 
any assistance which mig^t arise from the 
formation of coagulum, yet the bleeding 
will stop. But as the vessels contract 
gradually and slowly, the blood which 
forms on the surface being exposed to 
the air coagulates, and becomes the se- 
cond cause of the blood ceasing to flow 



from the divided vessels. So that hae- 
morrhage, considered in general, may be 
said to be restrained partly by the con- 
traction of vessels, and partly by the co- . 
agulation of blood in the vessels. The 
natural powers hy which hxmorrhage is 
usually restrained are, the coagulation of 
the blood as it flows,.and the contraction 
of the vessels. To these a third power is 
added in the uterus ; it is the contraction 
of the organ itself, and it is not only one 
of the three, but the most important, as 
being the most effectual power of them 
all, in stopping the hxmorrhages which 
flow from the internal surface of the ute- 
rus. It should appear also from the ex- 
|>eriments of Hewson, that the coagula- 
tion of the blood is more rapid in ani- 
mals when dying than at any other peri- 
od ; hence he argues that coagulation is 
always in proportion to necessity. 

With regard to treatment, we may ob- 
serve, that in slight cases, where the quan- 
tity of blood lost is very trifling, it will 
not be necessary to notice the existing 
state of prcgrnancy, but to make use of 
the common remedies for the checking of 
slight hxmorrhage from any internal part. 
But if there be increased action of the 
heart and arteries, and we know the con- 
stitution will bear it, we may take away 
«ten ounces of blood, and suppress the 
animal food; moderating the sanguife- 
rous action, so that there shall be no risk 
of displacing the newly formed coagu- 
lum, in its recent state a tender jelly. If 
these things ai*te attended to, the blood 
will perfectly cork up the bleeding ori- 
fices of the ruptured vessels. We should 
at the same time empty the bowels, pro- 
hibit all stimulating aliment, and advise a 
horizontal position. All this, however, 
refers to slight cases^ and an early p eriod ; 
if after this period, or during labour, we 
must seldom be beguiled from more ac- 
tive measures. Theonly solid security is 
a delivery of the child, which in all cases 
of profuse or continual hxmorrhage we 
should immediatelypreparefor; and in the 
process to be pursued we are of course to 
turn the child. 

Wherever,in doing this,the os uteri veiy 
easily gives way, it is the very essence of 
danger, proving the want of contraction 
in the uterus. In the present instance, 
however, we do not want to empty the 
uterus so much as we wish for its con- 
traction ; for if we get away its contents 
at a time when it cannot or will not con- 
tract, we do no good. If the placentaseal 
up the OS uteri, we must go directly 
through; we may easily indeed, screw 
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OUT hand through it, for it is a loose pulpy 
mass easily torn. > We should not wait 
long", nor be afraid, and, if the labour be 
recent, we may turn the head and bring 
down the feet : if the head be low enough 
to apply the forceps, we may deliver in 
this manner. The whole of this practice 
lies in a very small compass; in deter- 
mining to deliver early, and In determin- 
ing that our patient shall not die ; and 
it is founded on the principle that haemor- 
rhage from the uterus cannot be restrain- 
ed by the two powers which are sufficient 
for stopping a flow of blood in most other 
parts of the body, by the contraction of 
the vessels, and the coagulation of the 
blood in them ; and that nature has here 
appointed a third power, by the presence 
of which the human uterus diners from 
that of all other animals. It is right, how- 
ever, after turning and bringing down 
the feet, to allow the child to remain un- 
delivered for a short time, attending to 
the least pain that may be felt, and 
gently assisting in the forwarding the ex- 
pulsion ; and when the child is born, to 
wait the action of the uterus again for the 
expulsion of the placenta ; for we must 
still recollect, the grand object is the con- 
traction of the uterus, without which, its 
being emptied would produc*e very little 
good. It will then happen that the same 
contraction which expels the placenta 
will diminish the area of the vessels, and 
the danger from flooding ceases. But 
if this contraction do not take place soon, 
and the hemorrhage continue for some 
minutes after the extracVion of the child, 
we must consider whether the strength 
will not be lost, and the safety of our pa^ 
tient endangered ; if so> the hand should 
be introduced into the uterus, not forci- 
bly to bring away the placenta, but by its 
presence to cause the uterus to contract. 
The application of cold to the abdomen 
will greatly assist in promoting the con- 
traction. The placenta should be gently 
detached, and when the uterus contracts, 
both the placenta and hand will be ex- 
pelled. 

Immoderate Discharge of the Lochia, 
The next view of uterine haemorrhage is 
that where it does not stop on the extrac- 
tion of the placenta. Such cases as these 
are very rare ; there may be a sudden 
gush of blood, and often is, following the 
placenta ; the reason of which is, that the 
uterus, at the time it expels the placenta, 
forces down every particle of blood with 
H ; and in this way, a pound or a pound 
and a half ma)r escape, but that need not 
be regarded inth^teftst; it does not af^ 
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feet the constitution, because it was no€ 
evacuated immediately from vessels,- it,, 
was. lying in the uterus. So when we 
amputate a limb, there is no loss of blood 
to the constitution, because the whole of 
the blood which is taken away is hecessa- 
ry to the limb, and no longer necessary 
than while the limb was to be supplied. 
But supposing that, froni the vessels not 
being properly secured in the operation, 
there is a bleeding afterwards from the 
stump; then it is that the constitution 
suffers; there is a demand made upon 
the mass of circulating fluids, which must 
be replaced before the heart can recov^ 
its proper balance in the system. Apply ' 
this to the uterus, and we shall consider 
the blood as belonging to the gravid ute- 
ru^ and not to the circulating system. 
This is what is, in the practice of physic, 
called an immoderate discharge of the 
lochia. Such haemorrhages frequently 
arise from the cord being pulled with too , 
g^eat violence, by which the placenta- 
comes to be injured; and this happen- 
ing when the uterus is not disposed to 
contract, the vessels will, for a time, 
remain exposed, and bleed. This is the 
reason why it happens so frequently \n 
the hands of bad practitioners as mid- 
wives ; and that it is so rare when no im- 
proper treatment is adopted in regard to- 
the placenta. 

Now supposing the haemorrhage yet 
remains, that is, after the uterus is emp- 
tied, the child born, and the placenta 
come away : what are the means pext to 
be employed to restrain the haemorrhage? 
the application of cold, and the. abstrac- 
tion of heat, iti every possible way ; we 
should take the clothes from the bed, 
leave nothing but a sheet to cover, and 
that from motives of decency alone. IT 
there be a fire in the room it must be 
put out ; the windows kept open to pre- 
serve a cool and fresh air, and if the pa- ^ 
tient be faint she may have a cup of cold 
water. 

Cold water and ice are the proper ap- 
plications both to the. parts themselves 
and the body round them. The coldes^ 
water made colder by throwing two 
handsful of salt into a couple of quart? 
of it, may be used by cloths many times 
doubleddipped in this, and laid over the 
back and 'abdomen : besides which, we 
may with the greatest advantage expose 
the body to a great degree of C0I4, if it 
can be done. 

If these means do not answer, .we must 
introduce ice into the vagina, or even- 
uterus; this will often succeed; if this- 
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he ineflTectuily we muflt, as the last re- 
source, plug up the vagina with lint or 
tow, or something capable of entangling 
the blood; fop while there is a cfear 
channel there will be no coagulum form- 
ed. If the flooding still continue, the 
heat plan is that of cariying something 
permanently cold into the uterus itself; 
a lar^e dossil of lint, dipped in the cold 
sohition, will carry up a degree of cold : 
but the best thing is to carry up a piece 
of ice, and allow it to thaw in the uterus. 
Dr. Baillie, qf New York, who Was the 
^ first who introduced the use of cold ap« 
plications here, was in the habit of using 
a ball of snow for this purpose, which 
of^en stopped it directly, when nothing 
else would. Ice being introduced into the 
vagina, will often prevent abortion ; this 
then is the best and last remedy in flood- 
ing^ ; if none of these things will stop it, 
there is nothii;ig else that will. 

After the haemorrhage has ceased, the 
patient will be so reduced, so exhausted, 
the action of the heart so weak, and the 

rintity of blood circulating so deficient, 
t our first care must be to supply the 
. waste, and remove the greatest danger, 
which is that of the patient's having been 
exhausted beyond the point at which the 
constitution is able to rally, and recover 
itself. These cases must be supported 
and stimulated ; boiled milk, with grated 
crumbs of bread in it, must be quickly 
cooled by spreading it on a flat dish, and 
when cool 9iay be given as one of the 
most nutritious things that can be had ; 
or good broth in which the grated breaj 
is mixed ; and if these remedies do not 
stimulate the heart and arteries, the pro- 
bability is, that the patient will die. In 
ihany of these cases the best stimulant is 
the volatile alkali, next to which brandy 
and water, or the ammonia, which is pre. 
{erable, because, although the first effects 
of the spirits is good, it produces too 
' much heat in the system at large, while 
that effect never arises from the volatile 
alkali. It is sometimes two, or even three 
hours, before we can leave such a patient 
in the certainty of her living. 

After the flooding has stopped, we are 
not to consider the patient as safe. The 
fever coming on about the third day, may 
be troublesome; nothing issp eiHcacious 
{bv this as the saline draughts, with lau- 
danum to the amount of a grain of opium 
in the twenty-four hours.. Immersing the 
hands 'and &et in warm water to about 
80** Fahrenheit is useful j it brings down 
the pulse, and does a great deal of gene-. 
Tal service. 



After flooding, another circumstance 
requires attending to, a throbbing of the 
head and loss of memory, which will re-r 
main for weeks: in such cases there is 
nothing so good as purging, although the 
cause of the complaint be hemorrhage. 
The best way is to give infusion of senna 
with the Epsom salts, after which a 
draught of the decoction of bark. 

Conteguences of the Placenta remtdmn^, 
and its treatmeiU. The general treatment 
of the placenta has been already explain- 
ed, where nothing more than ordinary 
attends it, together with the proper time 
which it may be allowed to remain. We 
will now consider the consequence of its 
remaining, and its treatment when it does 
remain. 

It was said before, when it remained 
too long, it was necessary to pass up the 
hand, and bring it away by separating it 
from the uterus. Some say, that imme- 
diately after the child is bom, we should 
g^ up and brine it away, if the same pain 
which expelled the child do not separate 
and bring down the placenta. This is 
said to save another unnecessary pain. It 
is said that the uterus will afterwards 
contract, and all will be well. The truth 
is, the uterus is meant to expel the pla- 
centa as well as the child : if it were ne- 
cessary to have extracted the placenta 
directly as the child was born, nature 
would have nuide some further provision: 
all the works of nature are perfect in all 
their parts. There is a case in Haller 
where it was left to nature, and remained, 
it is said, thirty -days.. We should never 
think of leaving our patient while the pla- 
centa remains behind. When a woman is 
properly managed, it will rarely be neces- 
sary to separate with the hand. In this 
I>r. Hunter's practice was exceptionable ; 
he was in the habit of leaving this to na- 
ture : he used to leave the woman upon 
the child's being born, desiring the nurse 
to put the placenta into the basin when it 
did come away ; that was enough for him. 

We should never leave the placenta in 
the uterus ; and if we have left it two 
hours, we should never leave it beyond 
that time. It is always right to bring it 
away. I{ it adhere to the uterus, we may 
introduce our hand as in turning, guiding 
the hand by the cord ; we should then 
separate the edges of the placenta from 
the uterus, peeling it gradually and care- 
fully off. After the whole is separated, 
we may make a feint to withdraw our 
hand to observe if the uterus will contract; 
if it do noti we should use a degree oC 
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pressure gainst its side, and it will ge- 
ne rally bring on its action. 

The placenta may be retained by a con- 
tracted uterus, of which there are two 
kinds, one in which the uterus is as long 
as before delivery, but narrower* This 
state will depend on too speedy deliver}'. 
We must patiently overcome the contrac- 
tion with our hand, and separate and bring 
away the placenta, as in other situations. 
There is little hazard in thip Case, as the 
ready contraction gives us little reason to 
fear the ill effects of hemorrhage after 
we have got away the placenta. The 
other sort of contraction is that in which 
the uterus may be said to resemble an 
hour glass, called therefore the hourglass 
contraction; this must be overcome in 
the same way as the other. Whenever 
we introduce our hand to bring away the 
placenta, we must take care to bring 
away the whole ; it has been stated that a 
part of it has been found in a state of 
scirrhous adhesion to the uterus ; now it 
certainly will adhere, that often happens : 
but of scirrhous adhesion we know no- 
thing. However, we should always do a 
thing perfectly : if we set out with the in- 
tention of doing it at all, we should do it 
completely. It is better to leave the 
whole than a part ; because, if the whole 
be left, most probably the uterus will con- 
tract upon it, since it is a stimulus which 
the uterus is able to act upon^ while part 
of it cannot be acted upon by the uterus 
with the same facility. 

Consequences ^f a portion of the placenta 
remaining* Pursuing tlie subject, we come 
next to the consideration of that state 
which arises from a portion of the placenta 
being left No great inconvenience seems 
to arise till the third or fourth day, when 
the lochial discharge increases and be- 
comes more offensive; the after pains^ 
which generally cease .about the third 
day, remain after that time, arising from 
the tendency in the uterus to throw off 
what it cannot get rid of There is occa- 
sionally a shivering fit, succeeded by heat, 
but rarely ending in perspiration. The 
pulse rises to 120 or 130, the patient be- 
coming emaciated and very pale, though 
when the fever is upon her she looks as if 
painted t by degrees the hectic flush les- 
sens; the pulse becoming smaller, ac- 
quires a wiry hardness, and Uiis continues: 
the woman becomes tender at the lower 
part of the belly when it is pressed upon, 
though it is not violent pain as in puer- 
peral inflammation; frequent retching and 
vomiting now arise ; and if she live long 
enough, hiccup succeeds to the'last symp- 



tom, together with which the mouth and 
tongue become sore: she is at length 
worn out by all this, and lays down her 
head and die9. 

The discharge becoming greater and 
more offensive is the best marked symp- 
tom,- and frequently causes the death of 
the woman. This does not strike those 
people who happen to attend without be- 
mg practitioners in midwifery; they see 
the fever, which they attribute to the ef* 
fects of lying-in, and they hope it will 
soon get better. 

Inverted Utei^us. This happens most 
frequently in the practice of female mid- 
wives, they being more in the habit o^ 
pulling away the placenta : and they in 
'this way invert^ upon the same principle 
that the finger of a glovp is inverted when 
a string is passed up the inside knotted to 
the end of the finger, and then drawn 
down the interior. 

In pulling at the cord it will often hap- 
pen that the placenta will separate from 
the uterus at the same time that the inver- 
sion takes place, and the operator is not 
aware of what has happened; now, how- 
ever this is produced, the effect is in all 
cases the same ; it may be attended with 
profuse flooding, or the uterus may con- 
tract; it is lucky if a flooding come on, 
since it may lead to an examination, When 
the tumor will be felt in the vagina, and 
^ust be returned, the fundus being re- 
duced first. It should be done as early 
as possible. The difficulty consists in th e' 
OS uteri forming a sort of ligature behind, 
which prevents the return of the uterus 
through it. When the os uteri is before 
us it is easily dilated ; but when we have 
to work through a substance to it the 
case is changed. Sometimes haemorrhage 
will take place early after delivery ; and 
whenever it does, we should always ex- 
amine : there is no difHcuUy in examining, 
and it ensures the safety of our patient* 
If we know of the case directly after it has 
happened) and we return it, there is an 
end of the mischief; but if we neglect to 
ascertain its existence till the next day 
only, we stand a very fair chance of losing 
our patient : it will be hardly possible to^ 
reduce it unless attempted directly. It is 
then of the utmost Consequence that the 
practitionerbe careful in extracting the 
placenta; and that he never pull the cord 
forcibly, till upon passing his finger up 
th^ vagina he feel the root of the placenta^ 
for he may be then satisfied that it has 
separated. 

Reviewing then what has been said! 
upon this division of labours, we find that 
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it comprises difficulties of two descrip- 
tions; the one resulting from what has 
been called cases of arrest, or of impac- 
tion; and the other from merely collateral 
circumstances. It is rarely that the aid 
of instruments can be of service, or even 
employed in the latter description : while 
they may very frequently be of the ut- 
most assistance in the former. We call 
it a case of arrest when the head is got 
down into the pelvis, and remains unmov- 
ed, not because there is too much resist- 
ance, but because the woman is too weak 
for any further exertion. The state of 
things h\ arrest is very different from that 
which happens in impaction ; in arrest we 
find the head not compressed, nor the 
scalp drawn into folds or swelled ; the , 
stools come away naturally, and the wo- 
man makes water easily : and with re- 
gard to the constitution it is languid and 
weak ; in short, she is a very debilitated 
woman. What then will be the conse- 
quence in this view of the case .? Is the 
woman likely to overcome the difHcuUies 
now the powers are worse ? No. Is there 
any danger with regard to the constitu- 
tion ? No. While there is a number of 
little pains which last four or five days, is 
it right to leave ^ woman .' No. Then 
why not deliver her with the forceps, in 
which there is no danger 1 It is only bring- 
ing along the child, while the mother has 
not sufficient power to do it herself. In a 
case of impaction the powers of a woman 
may be as good as those of any woman in 
the highest health. But there is a resist, 
ance which cannot be overcome, so that 
tbings are very differently situated to what 
occurs in arrest only. The boftes of the 
head are wrapped over each other, the 
scalp is swelled and wrinkled, and is so 
altered, that upon any person feeling it 
who had never been at a labour, he Would 
guebs it to be any part but what it is. If 
it be a genuine case of impaction, the head 
will be locked in the iaurroundmg parts, 
producing a stoppage of the evacuations 
of Stool and urine ; so that on this account 
it would be clear that the head filled the 
aperture of the pelvis. 

Iri the next place we must attend to the 
constitutional changes. For the first 
twenty -four hours after being taken in la- 
bour the woman works away very vigor- 
ously; while during the last twelve 
hours the labour will hardly make any 
progress, and she is sweating extremely. 
This state will at last change ; it will gra- 
dually sink down to a mumbling half de- 
lirious state, wandering and low. No 
woman should be allowed to go in this 



state ; and if she be in such a situation, 
she should not be allowed to remain in 
it. For if the pressurs of the vessels up- 
on the brain be allowed to continue, she 
will become apoplectic. Besides, there 
will be harm done to the abdominal mus- 
cles. What good will be done by allow- 
ing the wOman to deliver hersel?, if the 
vagina and bladder slough with the parts 
around, which is another thing that may 
happen .Mn a consultation that was held 
in a case of this kind, it was agreed that 
nature certainly should be able to deliver, 
the woman : she therefore was not inter- 
fered with ; she did deliver herself, but 
Idst her life for it; she died, and that at a 
time when an ear was to be felt, which 
certainly was a piece of barbarity. It is 
safe to assert, that if, after we are able to 
feel the ear, the woman is not delivered 
in six hours, we ought always to deliver 
with instruments. We know that in' stran- 
gulated hernia nature has, in one case out 
of 50,000, made an artificial anus through 
the side, after the parts themselvcs*have 
sloughed off. But are we for that reason 
to avoid operating for the strangulated 
hernia .' Are we to leave the patient to 
the powers of nature ? There is not a^y 
difference between pushing a man into 
the water, and not helping him out of it, 
if we see him drowning ; neither in the 
same way is there any difference between 
destroying a woman purposely, and ne- 
glecting to employ those means, which, 
when she- is in danger, will certainly save 
her life. There are many other cases in 
which the forceps may with propriety be 
used : hxmoptoe, syncope, flooding, pre- 
sentation of the navel string, rupture of 
the uterus ; all these occurrences justify 
its application, provided the case is with- 
in the power of management by these 
means, either forming impaction or ar- 
rest. 

We proceed, therefore, to examine in- 
to the origin and nature of the instni- 
ments usually and advantageously em- 
played on such occasions. 

ORIGIN AITB USE OF UrSTHlTBrEirTS. 

Some time towards the latter end of 
the century before last, two instruments 
were invented; the vectis, and the for- 
ceps. 

The vectis is what the name implies, a 
lever which is intended to assist the deli- 
very of the child's head. The forceps 
consists of two levers joined to each other 
in such a way that the fulcrum of each 
blade is found in the opposite half of the 
instrument. 
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In empldyinga lever there are three 
points to be considered ; the point of ac- 
tion, the moving power, and the fulcrum 
or intermediate space between the two. 
In using, then, the vectis, the point of ac- 
tion is the head of the child. And here 
it is too obvious to need mentioning", that 
the force applied by the instrument must 
be equal to the resistance, if not superior 
to it . and then the mischief may arise to 
the parts of the child's head so acted up- 
on, producing much injury : the ear may 
be injured; the lower jaw or zygomatic 
process of the temporal bone may be 
broken ; or any part of the surface from 
the pressure may slough off: these evils 
are by no means imaginary ; there are 
various instances recorded of each of 
them, and that under the hands of the 
most careful and dexterous men. When 
an instrument of this sort is used, it is 
proper to make the hand the fulcrum on 
which it acts : now if the force required 
be but small, this may certainly do well 
enough ; but where great force is requir- 
ed, this is a very bad support ; besides, 
the bony parts of the pelvis lie so conve- 
nient, that we may rest our instrument 
on almost apy part of it ; yet we should 
recollect, that whatever part we convert 
into a fulcrum, we injure more or less, 
according to circumstances : if we apply 
it over the symphysis pubis, we press up- 
on the urethra ; or if in other situations, 
we shall injure the clitoris, or vagina. 

Wherever we find the ear, over that 
part is the application of the instrument 
to be made. The injury done to the soft 
parts will be greater in proportion as we 
attend less to their safety than to that of 
the perinxum. The integuments suffer 
again, if we attend to the fulcrum, by 
which we get a lacerated perinaeum. So 
that we either cannot use much force 
with the vectis, or, if we do, it will be to 
the certainty of doing much mischief. All 
these circumstances will depend, howe- 
ver, on the smallness of tlie difficulty to 
be overcome ; and if there be no g^at 
danger, there will not be much difficulty 
or pressure. 

The forceps has many advantages which 
are of some consequence to mention. The 
forceps has thinner blades than the vec- 
tis, and one objection against the use of 
the last instrument is, its being so very 
liable to do harm at its point of pressure ; 
nrhile another objection is, that as the 
force is applied \higher up, so it makes 
the head flatter in proportion, and in- 
creases its volume in the direction in 
which it should be lessened. In the next 



place, if we consider the vectis, we find, 
that whenever its pressure is applied to 
the upper part of the pelvis, it must in- 
crease the volume of the head applied to 
the lower part of the pelvis ; while we 
know that the forceps, so far from in- 
creasing the 9ize of the head itself, is ca« 
pable of compressing the head in such a 
manner as to bring it into a less compass 
than before ; so much so, that the head 
included in the blades pf-the forceps shall 
altogether occupy less space than was 
before occupied by the head alone. It 
may here be objected, ye%; but the head 
is compressed by this means. Yet, grant- 
ing \^at it is, we know that at the same 
time the child is able to bear that com- 
pression without the least injury. Be- 
sides, the practice is justifiable upon 
other grounds than that of the pressure 
not hurting the child : for supposing that 
it did hurt the brain, no more force is 
used than what is necessary to bring the 
head along the cavity. It is only com- 
pressed to the size of the pelvis, and at 
any rate it must come through that cavi- 
ty, therefore it must inevitably suffer that 
compression, whether conducted through 
by instruments, or forced through by the 
labour pains of the woman herself There 
are cases where the head, b^ing actiially 
too large for the cavity of the pelvis, 
would never get through by the exer- 
tions of the woman alone. What is to be 
done here ? if no other resource be at 
hand, we must open the head : but here 
the forceps present, to save the child's 
life by the compression they are able to 
make. The truth is, that the brain of an 
infant will bear pressure very well, so that 
as far as this goes, the forceps may al- 
ways be very safely applied. We see 
that they do not act by any partial pres- 
sure, and that the action is diffused. 

Another objection to the use of the 
vectis is, that it requires one of the hands 
to be employed as a fulcrum, in order to 
prevent injuring the soft parts against 
which it would otherwise rest : and that 
while the hand is so employed, the peri- 
neum is neglecte4 to the hazard of its 
being lacerated ; and that if we chose ra- 
ther to take care of the perinaeum, the 
soft parts are violently pressed against 
the bone, by which they suffer great pain 
and injury. 

The forceps consists, as we haye alrea- 
dy said, of two levers joined to each 
other in such a way that the fulcrum of 
each blade is found in the opposite half 
of the instrument; and now having two 
levers united by a joint, we need not 
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look to the peWis to furnish the fulcram, 
neither need we neglect the perinaeum. 
There is still a query, that if the forceps 
be so much better than the rectis, how- 
ls it that the Tectis is still in use by some * 
fot no other reason than because it is easier 
to use ; for one instrument requires less 
skill than two, and for that reason it is 
preferred by those who have not more 
skill than they know what to do with. 
They say they think it is best, and with 
them so it is. The man is simple, the 
instrument should therefore be simple. 
The complex instruments are safer in the 
hands of those only who have learned all 
the uses of them as well as the modes of 
mana^ng^ them. Though, as to instru- 
ments of every kind, the knowledge of 
them and the way to use them dexterously 
can never be taught; they must be used 
before the management of them is ac- 
quired. It is only learned by practice ; 
just as the habit of stopping the notes 
correctly on a stringed instrument of mu- 
sic. 

In the application of the Forceps we 
must first learn the state of the pelvis; if 
that be narrow or deformed, we next cal- 
culate whether the head can pass ; if it 
be too small, the forceps is useless. It 
is best never to apply it, but when we are 
able to include the whole in the grasp ; to 
ascertain which, we should examine and 
feel the ear ; when we can feel an ear, 
the head is within the cavity of the pelvis. 
The reason why we know the forceps 
may be then applied is this, we know the 
instrument to be so much longer than the 
finger, that if from the os externum the 
latter be able to reach the ear, the 
former will effectually encompass the 
head. The next thing after feeling the 
ear, is to ascertain die exact position of 
the head, which being done by examina- 
tion of the sutures and fontanelles, we 
judge whether a change of position 
in the head might not enable the woman 
to expel the child by her own powers 
alone; and if we find ourselves unable 
to turn the head round, we may then apply 
the instruments to it as it lays ; first feel- 
ing for the occipital bone and fohtanelle ; 
andif in examination we be able to feel the 
posterior fontanelle, we know that the oc- 
ciput must be somewhere in the range of 
the pubes, which will be more precisely 
determined by the direction of the sagit- 
tal suture. 

Supposing this known, the instruments 
are to be applied, the convex sides of the 
blades to the cavity of the sacrum, so as 
to accord* with the direction of the axis of 



the pelvis. Before the introduction of 
the forceps, it will be necessary to dilate 
the parts gently, especially if it be the 
first child. The blades of tlie forceps 
must be greased before being passed, to 
ensure an easier passage, and then one 
blade first is passed gently up between 
the finger and the head of the child; be- 
cause by this means we are certain no soft 
parts can be injured, or pinched by it i 
further than the fing^r.will reach we must 
depend on the proper direction of the in- 
strument, which should at its point be 
pressed towards the centre of the head, 
and passed forward with a gen de riggling 
motion, which serves to form itself a space 
between the uterus and the head, taking 
care also to keep the handle of the for- 
ceps outward, so that we may assist our 
intention of keeping the point of the 
blade close to the head. In carrying the 
instrument up, we should always put the 
woman upon her g^ard to warn us if 
we give her much pain, because if we do, 
we know that we have pinched the ute- 
rus, and should then withdraw the blade 
a little way, and return it till we get as 
far as necessary without much pain ; 
which bein^ done, the other blade is to be 
introduced in the same manner ; which is 
easily accomplished after the introduction 
of the first. Botli blades being introdu- 
ced, the instrument is next to be locked; 
and it is convenient to pass the finger se- 
veral times round the lock, to see that no 
hair or skin is included, which might give 
some uneasiness to the patient at the time 
of using the instrument; and before be- 
ginning to operate it will be as well to 
take the forceps, and give it a sort of 
vibration or shake, that we may feel that 
we hold the child firmly. We should tlien 
explain to the patient, that every 
thing relative to the application of the in- 
strument is done ; but that she must not 
expect our assistance will give her no 
pain, for it must give pain, though less 
than she would feel in her attempts to- 
wards expulsion while unassisted. It is 
not possible to bring the child into the 
world without pain. 

Now we must remember that labour 
pains are not continual; therefore we 
must not use the forceps as if they were. 
The head will not bear constant pressure, 
therefore we must desist every now and 
then, beginninsr with the least possible 
force that is of any use, which may be 
easily increased as may be necessary. 
We should rest freauently, and from time 
to time go round the head with our fin- 
ger, to see how the business comes for- 
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ward; always satisfying ourselves that the 
instrament still encompasses the whole 
of the head. The motion we make with 
the forceps must be slow and gradual, in- 
clining it very gently from side to side, or 
from blade to blade ; always acting in a 
line with the axis of the pelvis, till we 
can feel the occiput when we move with- 
regard to the axis of the vagina ; using 
in. the latter part of the operation ve- 
ry little force, for the head requires 
very little force to bring it through the 
vagina. 

Deformed Pelvis from Rickets or MoU 
lities Ossium. In both these diseases 
the cavity of the pelvis is often so much 
contracted, that it is impossible for the 
child to be brought down it whole and 
alive by any means : and hence when we 
meet with deformity from either of these 
sources, our first question should be, whe- 
ther there be space enough to allow the 
child's head to pass ? and if the space be 
above three inches, it is sufficient, and 
the head may pass. Where it is less 
than three inches it is not sufficient, and 
the head cannot pass; the question is 
then changed, what method have we to 
bring the child out of the body, if it can- 
not pass through the pelvis ? and here it 
has been proposed to cut it out from the 
body, by the following operation. 

Ctesarian Section. This has been per- 
formed in two ways, by an incision ob- 
liquelycarried through the sidejor through 
the linea alba directly down. The object 
proposed inr this operation is to save the 
life both of the mother and child. It is 
of great antiquity. It is said that Julius 
Czsar was taken this way out of i\^e bo- 
dy of his mother ; but there is no just 
ground for believing such a report ; many 
historians held him as so remarkable a 
man, that they were determined he should 
not come into the world like any other 
person. If it had been so, is it not strange 
that Pliny, who wrote so soon afterwards, 
should devote a chanter entirely to the 
history of a living child being cut out of 
the body of the parent who was dead, 
and yet mention nothing of Julius 
Csesar's having come the same road. Sci- 
pio Africanis is said to hare been in-t 
troduced by the Caesarian section, but 
there is no reason to believe it. It was 
never known otherwise than as an opera- 
tion recommended till the sixth century 
in Paris. It was also once performed in 
Holland by a sow-gelder upon his wife. 
It is remarkable that the same woman 
w^9fterward» pregnant; butiyhen he; 



husband proposed the operation again^ 
she declined submitting to it, and was 
delivered without. The surgeon who 
strongly recommended it in Paris, was 
Rousset, who never lived to see it per- 
formed, on account of the opposition he 
met with in opinion from Anibrose Par^e 
and other eminent surgeons. 

The manner of performing this opera- 
tion has been much disputed ; the lateral 
incision appears to be the best ; because 
we divide one muscle, and it retracts, we 
divide the muscle under it, and it retracts 
also ; but the whole of the incision will 
not be a direct line through, so that we 
stand a better chance of solving our pa- 
tient, as far as exclusion of the air may 
have a good effect, when the parts come 
afterwards to unite. 

Of the two plans of perforqii ng the 
operation,the lateral incision then appears 
to be the best, and m making it we must 
attend to the following points : the woman 
may die under the operation itself, or 
shortly after, from the loss of blood; 
from exposure of the cavity of the abdo- 
men, causing extensive peritoneal inflam- 
mation ; from the parts suppurating in- 
stead of uniting by the first intention ; or 
from inflammation being so violent as to 
prevent the formation of matter produc- 
ing mortification. Yet if we look at the 
cases of this kind that are recorded, we 
shall sec the fairest accounts that could 
be written, the death of the patient never 
being attributed to the operation, but to 
some trifling cause, perhaps relating to 
diet ; such as a small glass of wine or a 
few grapes producing inflammation of the 
peritonaeum, or diarrhoea. This is decid- 
ed upon, without considering the probabi" 
lity that the diarrhoea or peritoneal inflam- 
mation may have been produced by the 
operation alone. These things should 
be considered fairly, and not viewed \f ith 
the partial eye of him who has performed 
the operation. We see that on the con-^ 
ttnentthis operation has been very rarely 
successful, according to Bourdelet, not 
in one case out of ten : and when we en- 
quire how often it succeeds in our own 
country, aa more nearly concerning us, 
we find that it has unirormly been fatal, 
that is, that all the patients have died 
from it ; there is not a single solitary in- 
stance of recovery. Jt has been perform- 
ed in London, Leicester, Edinburgh, and 
Manchester, by the best surgeons of these 
places, and there are none better in the 
world; but all the patients have died. 
Nevertheless, whenever the operation H 
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peiformed it should be done with a view 
of preserving both lives, becau?^ it is a 
safer way of delivery to open the head of 
the child. In mollities ossium, indeed, 
the disease is continually going on ; no 
case recovers ; it always destroys the wo- 
man : and here it is certainly advisable to 
perform the Czsarian operation, though 
not with the hope of preserving both 
lives ; but that the woman is hardly more 
sure of dying after the operation has 
been performed, than she was before. 

In all cases of mollities ossium^ then, the 
child being ascertained to be alive, the 
Cxsarian section should be performed ; 
in all other cases the life of the child 
should g^ve way to that of the mother, 
and the head should be opened. 

Siffnt whether the Child be alive or dead. 
From the reluctance that every one must 
feel in opening the head of a child, it will 
be still a satisfaction *to us to know whe- 
ther it be alive or dead. The marks, then, 
are these : in the first place, supposing 
the child is alive, the pregnancy of the 
mother will continue to increase to the 
end of her time ; and in labour the pre- 
senting parts will have a firm elastic feel ; 
the cuticle and hair will not come away 
on the finger : besides which, there will 
generally be a pulsation at the fontanelle. 
But the navel-string being pressed may 
cause death ; it may arise, and does often 
arise, without ai)y cause that we are able 
to trace. We know that a child may die 
in utero from affections of the mind in the 
woman. The death of the child may be 
known by shivering fits preceded by a 
sense of coldness in the abdomen. While 
the child is alive, it assists in supporting 
its own heat ; but when dead, it necessa- 
rily must obtain a degree of heat by rob- 
bing the mother of part of the heat in the 
parts around, wfiich explains the sense of 
coldness that is felt. The breastsj while 
the child is alive, increase, and continue 
firm and well supported ; but when the 
child dies, they immediately become flac- 
cid and empty. So that a woman, fre- 
quently used to miscarriage, will foretel 
its approach by this alorie. While the 
child IS alive, it gives the sensation of a 
living weight, af weight which is capable . 
of adapting itself to the different posi- 
tions of the mother; but when death 
deprives it of this power, the woman 
feels it flap from side to side, accord- 
ing to the way in which she moves. 
She becomes sensible of weight to a much 
greater degree than before. Besides all 
which, there will be the cessation of mo- 
tion in the foetus, which is always perceir- 



ed by the mother some months before de- 
livery. These are so many signs of the 
child's death, which may be observed be- 
fore labour comes on. 

There are others which accompany la- 
bour : first, as the child is dead, the mem- 
branes will be dead also; and for that 
reason will break earlier than they other- 
wise would. It has been said, that the 
liquor amnii being turpid, points out the 
child being dead ; but this circumstance 
sometimes arises while the child is ahve 
and well. The strongest sign is one by 
which we may tell it before even we see 
the woman; it is by the waters being 
corrupted. The smell of putrefaction 
will sometimes decide the opinion of an 
experienced practitioner the instant he 
enters the door; also in examination, from 
the meconium coming away on the hand,, 
in consequence of the spincter muscle be- 
ing putrid and relaxed. The sutures of the 
head vacillate like bones in a bag. When 
we examine, Oie hair and cuticle will 
come away upon the finger. 

When all, or even the greater pxart, of 
these signs are united, there can be n^ 
possible doubt that the child is no longec 
alive. 

In what cotes the Child's head shtndd be 
opened. These cases are syncope, con- 
vulsions, haemorrhage, on the part of the 
mother % hydrocephalus iiiternus on the 
part of the child. This last disease may 
be ascertained by examination, the sutures 
and fontanelles being at a greater dis- 
tance than they should be, and the whole 
cranium very imperfectly ossified; but the 
most unequivocal evidence is the head's 
not entering the pelvis; by which we 
know that the head is too big for the pel- 
vis, or that the pelvis is not large enough 
to receive the head into it, which is the 
same thing in effect. 

When all the stages of labour are gone 
through, and the head is not advanced, 
we are led to examine and find out what 
the state of the child is. When we have 
ascertained the existence of a deformity 
of pelvis, we may generally tell the space 
left for the child's passage, by passing 
the finger from before backward ; that is, 
from the vagina; the space under the 
arch of the piibes, backwards and rather 
upwards, towards the projecting front of 
the sacrum, where the first lumbar verte- 
bra rests on it. Now, in a well formed 
pelvis this cannot be done ; it is not pos- 
sible td reach the sacrum in this way; 
but in a deformed pelvis we may ascer- 
tain the space pretty accurately ; when 
th^ distance between the projectiDg part 
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of the sacrum and the symphisis pubis is 
upwards of two inches, the delivery is 
very simple; it would be well if it were 
less so, as then it would not be so fre- 
quently adopted as at present. Many a 
practitioner has sacrificed a child's life at 
the shrine of his own ignorance. It is much 
easier to apply the {Perforator and open 
the head of the child, than it is to apply 
the forceps ; in the latter some considera- 
ble skill is required, in the former none. 

In what manner the HeadU to be 4>pened, 
The necessity for tliis operation being 
manifest, we must proceed as follows. 
Fii-st empty the bladder, then throw up 
an injection, that the rectum may be also 
cleared ; next, introduce the hand into 
the vai^na up to the os uteri, upon which 
we are to pass the perforator, guarding 
the point with the utmost care, while 
passing it by means of the other hand 
purposely introduced before the instru- 
ment. The points of this instrument are 
guarded by stops, by which, when we 
push th^e points through the child's head, 
we avoid the danger of their passing too 
far> and by coming through the opposite 
side of the head, of wounding the uterus. 
The way they are used is this : we bring 
the points upon a suture or fontanelle, re- 
collecting that when they are introduced, 
the handles are close together, and con- 
sequently that both the points form one 
perforator; now when, by the hand in the 
vagina, we have laid the points opposite 
the part of the head we intend to open» 
we press the instrument down with foixe 
sufficient to make it pass through the in- 
teguments, which, being done, and the 
perforator pushed in up to the stops* we 
are next to lay our hand between the 
handles and pass it up between them to 
the joint. The effect of this will be, by 
its acting as a wedge to force asunder the 
points, and to dilate /and tear open the 
sides of the wound before made ; we next 
close the sides- of it and change its posi- 
tion, so that the bandies will have their 
rings in a horizontal position ; we then 
open the instrument again as before, 
which gives us a cruciform opening. This 
being done, the perforator is next to be 
pushed into the head, and screwed round 
backward and forward, so as entirely to 
break down the consistence and connec- 
tion of every thing within the skull ; this 
will generally be sufficient, the pains will 
quickly press out the cerebrum, which 
may be removed from time to time; or 
we may scoop it out with a table-spoon. 

If the pelvis be not greatly deformed, 
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the deliveiy may now soon be eflTeetedi 
if it be, we proceed to remove the bones 
piece-meal, taking care to guard each 
piece through the vagina, by laying the 
scabrous eiiges of it against the nan4» 
which during the whole operation should 
be in the vagina. The sides of the two 
points of the perforator, which come 
against each other when the instrument 
is shut, are made rough, so that as with a 
pair of pliers we may take hold of a bone 
which is too large to pass, and break. In 
this way we must bring away the frontal 
bone, and occipital bone ; the temporal 
bones, and the parietals; after which, in 
order to have a firm hold, we should lay 
the scalp as far over the parts within as 
we can, making a sort of flap to lay hold 
of. It is best to put on a glove well-greas- 
ed in order to catch hold with. It will 
sometimes answer very well to carry up 
the blunt hook, with which we may occa- 
sionally be able to catch hold somewhere, 
so as to have a good purchase ; but it is 
very apt to slip, as it has no point. If it do 
slip, we can then only pass the crotchet, 
in the construction of which we should 
observe that the flat point, at its sharp 
extremity, looks inward ; so that if laid to^ 
a surface parallel to it in direction, it wilL 
not be able to peck into it, or wound it» 
When using the crotchet, we should be- 
gin with 88 little force as may be attend- 
ed with a good effect ; since, if not suffi- 
cient to bring down the head, it mav be 
easily increased ; recollecting that when- 
ever this instrument is using, we must al- 
ways keep that hand which is within the 
uterus directly opposite the beak of the 
instrument, so that in the event of the 
parts of the child giving way, no accident 
may happen to the uterus. We should 
use a force that we can command ; and if 
the pelvis be of suflcient dimensions^ 
bring the body down without removing 
any more than the head ; for when once 
the head is delivered, the body will soon 
foUow, as it i8.easi]y compressed 

Where the defonnity is very great, and 
the passage very smalt, we should begin 
to open the head very early in labour, 
puncturing whatever part we first reach^ 
by a hole drilled up to the stops. We 
should then cease, and trust in some mea. 
sure to that putrefaction which the mois- 
ture and warmth of the parts will be sure 
to produce instantly. This putrefaction- 
will proceed very rapidly; and the bones,, 
and indeed the whole body, will come 
' away easier, separating from each other 
with infinitely lesa force than before thejE 

S 
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could have done. When the patient can- 
not be left longer with propriety, after 
about thirty-six hours, we may proceed to 
brinf^ away, piece-meal, the various bones 
of the cranium ; the temporal, frontal, 
occipital, and parietal bones ; after which 
the remaining part of tlie head will only 
be the basis of the skull, whicli admits of 
being placed in a more favourable posi- 
tion for passing through the pelvis; for 
the parietes being carefully laid over the 
bones whenever tliey may be felt expos- 
ed, it will protect the uterus from injury, 
and then if the remains of the head be 
brought forward, and doubled down with 
the chin to the breast, it will, in this state, 
be frequently capable of beinpdeUvered. 
This sort of labour is very tedious; it lasts 
a very great length of time ; but it re- 
quires no skill. We must be aware, that 
when we have brought the head down, 
we must not always expect the body to 
follow, as in other cases, but shall some- 
times be obliged to bring away the whole 
child by pieces. It may be necessary, in 
order that the body may pass, to take out 
the heart and lungs, and every organ one 
after the other. All the caution that need 
be given is, to take care not to injure the 
woman in doing what we are about, nei- 
ther in separating the parts, nor in bring- 
ing them away. 

On facilitating' Labour by turning the 
Child It will sometimes happen that, in 
spite of a slight deformity of the pelvis, 
we have a chance of saving the lives of 
both the mother and the child. And 
there are two modes of attempting to 
do this ; the first is by turning the child, 
which will also apply to other cases as well 
as deformity of the pelvis ; the second, by 
bringing on premature labour. Turning 
is not the best of the two resources; but 
many women will submit to this, who will 
not submit to the proposal of bringing on 
premature labour. 

After turning a child, we may pull it 
through by the feet, while we never 
shoula have been able to have delivered 
it without, for the uterus would not have 
been able to push it through, in the com- 
mon way of presenting with the head to 
the OS uteri ; and if we prove able to 
save the child's head, it is a grand point. 
If after we have brought the feet down, 
the head will not pass, even then we are 
only, where we were at first, and can open 
it. 

On bringing on Premature Labour, The 
operation that is certainly the best me- 
thod of managing delivery, in deformities 
which admit of it, is premature labour, 



which is founded upon these positions; 
that during pregnancy, the head of the 
child is increasing in size, to the time of 
delivery ; so that if we take them in their 
gradual increase of size, it is pretty plain 
that one in the early months of pregnan- 
cy would pass with ease through a pelvis 
that would not receive it at a later period; 
and in this way, by considering the case 
in all its parts, comparing the diameter 
of the pelvis with the size of the head at 
different periods of the pregnancy, we 
shall be able to calculate the time when 
we may bring on premature labour, fix- 
ing either the seventh month, seventh 
and half, or eighth month, but never 
later ; for if we do, the head will be too 
much ossified to submit to the pressure it 
must sustain, with that ease which is ne- 
cessary to the delivery being perfectly 
safe. It may, indeed, be brought away m 
early as five or six months, but the cbiW 
then cannot be expected to live ; and if it 
be produced later than eight months and 
a half, the labour will be as difficult as 
that at nine months. 

The first step towards bringing on pre- 
mature labour is, to carry up a rriale ca- 
theter through the vagina to the os uteri, 
and to introduce it with care, in such a 
manner as that the point of the catheter 
shall be in contact with the sides of the 
uterus, using a gentle pressure only. 
When the extremity of the catheter is 
against the membranes, but clear of the 
child, the instrument is to be thrust for- 
ward so as to breakthe membranes; and 
in this the catheter is preferable to a rod 
of silver, since as soon as the catheter en- 
ters we know the object for which ve 
introduce it isgainea; for while the m- 
strument is still in our hand, we shall feel 
the waters passing, off more- or less; 
while if a solid rod be employed, it may 
be necessary, to introduce it a second 
time. In puncturing or breaking the 
membranes) it is also preferable to get 
the instrument some way up the side ot 
the uterus, instead of breaking them im- 
mediately upon the os uteri, because, m 
the latter way, the child is roost frequent- 
ly born dead, which depends on the dif- 
ferent effect with regard to the flowing 
off of the waters, produced by the mode 
of puncturing or breaking the ratm- 
branes. , 

The breaking the membranes at tne 
side, only allows a partial escape of the 
waters, quite sufficient to produce a dis- 
position to contract in the uterus, witn- 
out permitting any injurious eflfect to 
arise from pressure ; while> on the otner 
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htnd, when they are broken in the. front, 
the whole of the waters flow away, the 
uterus contracts very strongly round the 
child, and the circulation generally suf- 
fers, and is either partially or completely 
interrupted. Delivery, by bringing on 
the action of the uterus prematurely, is 
for many reasons very estimable ; a month 
or two before delivery naturally produc- 
ed, the head is not only smaller, but more 
compressible ; there is a less proportion 
of bone ; so that if we take two heads of 
the same absolute size, one being of eight 
months formation, and the other seven, 
still that at seven would have the advan- 
tage in passing through a narrow pelvis. 
It is difficult for any. one Xp determine the 
time which should apply to difl*erent pel- 
ves ; but where the distance between the 
pubes and sacrum is under three, yet all 
but three inches, eight months may be al- 
lowed; where the distance is two and 
three quarters, seven months, and so on. 
Yet when a child is born at seven months 
it will rarely suck, and requires the ut- 
most attention to be. reared. By these 
means, then, we may be able to save two 
lives; by the Caesarean section* we cer- 
tainly lose one life, and by doing nothing 
"we lose both. 

Preternatural labour. We now pro- 
ceed to a consideration of the third class 
of labours, into which we have divided 
our subject, and which are generally de- 
nominated preternatural, or cross-births ; 
including all presentations but those of 
the head. This class is naturally, there- 
fore, divisible into presentations of the 
lower and presentations of the upper ex- 
tremities; and to this subdivision we 
shall adhere. 

We know little of the cause of preter- 
natural presentation ; perhaps it depends 
on a peculiarity of form either in the 
uterus or pelvis. It is said to arise from 
accidents, because there are more instan^- 
ce*^ of it in the lower walks of life ; that 
is very true ; and there are more aquiline 
noses among the poor people than among 
the rich, and more noses of eveiy kind ; 
because the truth is, there are more 
individuals in one class than in the 
other. Preternatural births are most 
likely the effects of peculiarity of shape 
in the parts. 

Presentation of the lower Esttremities, 
This constitutes our first division of la- 
hours of this kind, and is capable of be- 
ing finished by the powers of nature 
alone ; and the only consequence would 
be upon the child, to whom such deli- 
very is not always safe ; for when the feet 



present, and the child^js mdually eX' 
pelled, the child in figure forms a cone, 
which all along increases to the sboulden, 
and the head is bom last of all ; the navel- 
string would be born long before the shoul- 
ders were disengaged, the effect of which 
would be, that the circulation would be 
interrupted in the cord, and perhaps sus- 
pended; for pressing the navel-string - 
before birth is the same as pressing the 
throat after it; each produces death.- 
After this observation, we have only to 
remark, that when the cOrd comes down 
by the navel passing through, a portion of 
the cord should be drawn slack after it, 
that it may not be stretched by the 
child's passing under the pubes. 

M^hen the feet or breech have present* 
ed, there is plenty of time to turn the 
occiput to the pubes, long before the 
head is down. Whether one foot or the 
breech presents, it is better to let it 
come so, than to go up and bring down 
either one or both feet: because, in 
breech presentations, the parts are grad- 
ually and well dilated, before the cord is 
likely to be compressed, therefore it is 
safer; besides, the inferior extremities, 
in breech cases, lie upon the sides of the 
abdomen, by which they* protect the na- 
vel-string lying between the two from 
any pressure whatever. So that we see 
all breech cases should be left unturned; 
and we may ascertain the breech from the 
head, by feeling the parts of generation, 
as well as various depressions, without 
that uniform defined resistance which is 
given by the head. When the breech 
presents, the meconium will generally 
come away by the pressure squeezing it 
out of the abdomen. Suppose that in a 
breech presentation any accident hap- 
pen to the woman needing immediate 
delivery ; it has been said that the forceps 
may be' applied ; but from frequent trials 
we can say that they are of no use ; they 
are not calculated to hold such parts, and 
always slip off. Another plan recom- 
mended is, to get a handkerchief between 
the thighs and the body : this is an ex- 
ceeding good purchase, but in the liv- 
ing subject we can scarcely do it ; we 
cannot get it between the legs and body. 
If neither of these plans succeed, there 
is only one remaining; this is the carry- 
ing up the blunt hook, and so placing 
it over the thighs; this certainly com- 
mands the delivery ; and where a small 
equally applied force is sufficient, it 
will be both successful and safe : but as 
it is self-evident that iron must be always 
stronger than bone, there will be a great 
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litk of breaking the thigh-bones by this 
instniroent. Yet the woman ii not to die 
to save the chiUrs thigh-bone from the 
risk of being broken ; and it is certainly 
better to have to treat a child with its 
thigh broke, than one whose brains have 
been all scooped out. We should, how- 
ever, be careful never to employ th^ 
least unnecessary force. 

The feet being bom and the breech 
passed, the part which next presents is 
the umbilicus ; and as the body afterwards 
passes further down, the cord will be both 
pressed and dragged ; and if a cylindri- 
cal yielding cavity be dragged, the cavity 
of tnat cylinder is diminished in its cali- 
bre, and the tube will ultimately be obli- 
terated ; so that the best practice will be, 
as soon as a part of the umbilicus can be 
felt, to pass up the finger and bring down 
sufficient to prevent its stretching in the 
progress of the expulsion ; and as soon as 
the head is in the pelvis, to bend the face 
down, bringing it forward upon the 
breast of the infant, and opposite the os 
externum, by which means the child v^ill 
commence breathing ; and if the navel- 
string only pulsate up to that time when 
breathing commences, the child is safe 
in all tliat regards suffocation ; and as to 
the head remaining within the os exter- 
num, it is of no consequence whatever. 
If the child's head cannot be brought 
througli, we must pull, drawing it with 
caution. Some practitioners will pull the 
child very hard, which is quite improper ; 
not that it is. any materisd object to the 
woman, but to the child ; the force being 
applied with the hopes of the child's be- 
ing born alive ; but is it very likely that 
its life will be saved after a leg or an arm 
fe pulled off, or after the body is pulled 
so hard as nearly to be separated from 
the head ? 

Second dhition of Preternatural Labtmr. 
The other division of this class of labours 
is that in which the upper extremities pre^ 
tent. This is now and then an origmal 
presentation ; but sometimes it is artifi. 
cial. It may be called original if felt be. 
fore the membranes be broken, in the ab- 
sence of a pain. It may be called artificial 
when the hand being felt by the practi- 
tioner, peihaps with some other part, is 
drawn down through the os uteri and 
the position of the presentation varied ; 
though it originally was a head presen- 
tation, it may be made a shoulder pre- 
sentation. When the bands arc^at the os 
uteri, they are easily distinguished from 
the feet by the thumb not being in the 
«UBe line with the fingers; whUe in the 



foot we-distinguish the toes and heel. The 
shoulder has been mistaken for the back, 
and it is a mistake easily made in prac- 
tice. In distin^iishing, we should recol- 
lect the superior extremitiea have the 
sba^ulx behind them, while at the breech 
we feel the organs of generation. We 
may here lay dov/n a rule, which is of the 
greatest consequence, and applies to all 
kinds of practice in midwifery : that is, 
that the shoulders and arms will never 
pass together : the labour may continue, 
but if that presentation be not altered, 
the woman will be worn out and die. We 
must return an upper extremity ; and ne- 
ver regard it as a matter of choice, bot 
as a rule of practice which must always 
be adopted . We must turn* because it is 
a presentation that cannot be delivered. 
This altering the position of the child, in 
utero, is called the art of turning, which 
art, in modern science, is' attributed to 
Ambrose Paree, though it is mentioned as 
far back as the time of Ceisus, who says 
it is sometimes necessary; he does not, 
however, say whether it were ever done 
on a living child. Ambrose Paree*s words 
are, " that in all cases where the upper 
extremities present, you must turn and 
bring down the feet ; and if the midwife 
cannot do it herself, she must send for a 
surgeon who can.** 

The nature of these presentations may 
vary so much, that it may be necessary to 
mention some cii-cumstances. Suppose a 
case in which the watera are not yet ^s- 
charged, and the labour is going on very 
naturally, but by examination through the 
membranes between the pains, we find 
that an arm or a shoulder presents, yet we 
may, perhaps, not know exactly the parts ; 
in such case, we should not be absent 
from the woman, upon any account, at the 
time of the membranes breaking, for it 
will make all the difference in the world 
as far as relates to that labour. We must 
ascertain the exact position of the child, 
and we most then proceed to turning. 
The question now is, what time in the 
progress of the labour is most proper for 
this operation } Bourdelois says, when tbe 
membranes are broken, and the os uteri 
dilated. Dr. Hunter is of the same opi- 
nion. Dr. Clarke differs from them both, 
and Justly ; for he found, that if we delay 
turning till the waters have come away, 
and the os uteri is quite dilated, we allow 
it to remain to the increasing the difficul- 
ty of the operation. If we take it when 
the OS uteri will admit the fingers and 
knuckles, it is the better time,because we 
then turn the child as if in a hucicet of 
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water ; and this ^vesus so clear an advan* 
tage ^t it needs no explanation. Tbis 
then is the most convenient period, and 
we should begin by dilating the os exter- 
num, previously intimating our- design to 
the patient, cautioning her not to be in 'the 
least frightened at what we are going to 
Bsy ; we may then inform her " that the 
child does not lie quite right, but it may 
soon be set right, and with little trouble." 
It being^ then agreed upon, the woman is 
to be laid close to the edge of tlie bed; 
and we roll up the sleeve of our shirt and 
pin it, anoint th« hand and fore-arm, and 
dilate by forming our hand into a cone, ' 
first going gradually through the os ex- 
ternum, taking our time, and being very 
gentie ; but we should not pass on dilating 
beyond the vagina, until our hand passes 
easily through ; if we do, we shall feel the 
inconvenience of it afterwards, by the con- 
traction of those parts : having got our 
hand through the vagina, we may let it 
remain awhile, and should a pain come 
on, it may waste itself on our hand. We 
should then gently begin again to dilate 
till we get our hand into the uterus; 
when we turn the child gradually round, 
bringing the head to its proper situation. 

There is no difficulty if we once get our 
hand ap through the os uteri, that being 
dilated sufficiently, without the mem- 
branes being broken. But suppose ano- 
ther labour, where the membranes are 
broken without the os uteri being dilated. 
We have here much more to do, and less 
chance for doing it well than we had in 
the other example : we must go on, and 
have to turn the child too, under the in- 
creased difficulty of the contraction of the 
uteras, which will not, indeed, be violent, 
but quite enough to render the turning 
difficult. But if we be able to manage 
the most easy case, and the most difficult, 
we should be equal to all the subordinate 
or intermediate degrees of difficulty that 
may be met with in turning. 
X To give an example of the greatest de- 
gree of difficulty, suppose a case where 
the waters have been test twenty -four 
hours, two days, or even tliree. What 
we have to do in overcoming the con- 
traction of the uterus, is not altogether a 
matter of difficulty as to skill, so much as 
it is as to time and management. With a 
view to lessen the difficulty, opium has 
been given: but greatcaution is required 
in its exhibition ; since a woman has been 
known to die from the use of opiates ; 
she has been drained to death by uterine 
hemorrhages. 

The last circumstance necessary to no- 



tice with regard to preternatural labour 
is, that all the other parts being brought 
down, the head sometimes cannot be got 
through well. We may hete use a mo- 
derate force, by pulling with the body, re- 
membering that our object in using force 
is to save the life of the child. Besides^ 
why should we use a force too great when 
we may always deliver with the forceps ? 
Though where violence is unavoidable, 
it is best to open the head. 

To employ that force which, without 
violence, may assist in bringing away the 
head, a good method is to make a sort of 
loop, by bringing a handkerchief loosely 
round the neck ; when letfing the ends 
down upon the breast, we tie them ra- 
ther low on the breast, so that there may 
be plenty of room to place our hand with- 
in it to pull by, and if we succeed we 
must mind, that in bringing down the 
head, we depress the sides of the head 
so as to bring it into the hollow .of the 
sacrum. If it will not come by any means, 
we must then open it: when we have ex- 
tracted the brain we should introduce the 
blunt hook, and it is used with the most 
effect when seconded by the pulling of 
the body. 

In some instances ft happens that the 
head is entirely separated from the body, 
when various means have been recom- 
mended for brining it away. The only 
sure method, however, is to open it; and 
when we have dilated it by expanding the 
perforator, we should introduce the 
crotchet before we withdraw the perfora- 
tor, in order to have the head always se- 
cure, from slipping, as it otherwise would, 
do. The difficulty is, that whenever we 
touch it we have a smooth slippery sur- 
face, which we cannot keep unless we 
have an instrument within the hole we 
have made. It will roll over the upper 
aperture of the pelvis. We must recol- 
lect always to keep one hand in the vagi- 
na, while any operation is going on, tor 
the extraction of any body which may be 
within the uteras, and in order to guard 
the instruments. 

disohdebs suBSEauEwr to deliveht. 

Most of the diseases consequent upon 
pregnancy arise after delivery, and not 
during labour. We shall first observe, 
that 

Quietude and a horizontal position should 
be strictly enjoined, as a matter of the 
greatest moment. And for this reason it 
is obvious, that as the patient should not 
be moved early, she ought never to be 
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delivered in her clothes. This, however, 
is a plan often proposed by the lower or- 
ders of people to save inconvenience and 
expense ; but it should never be assented 
to by the practitioner, as it is a very dan- 
gerous experiment to raise the patient 
to an erect posture, at a time when she 
can only remain perfectly safe in an hori- 
zontal position. There are many instan- 
ces of tne fatal effects of neglecting such 
a precaution. 

A woman after delivery should remain 
perfectly at rest for at least two hours, 
and then should by no means be raised 
upright, but be very gently lifted, just 
enough to-allbw the drawing away of the 
clothes, which, if they give trouble, must 
be cut away with scissars, to prevent the 
risk of exhausting the patient by over 
exertion. 

Fainting, Fainting after delivery fre- 
quently happens, and may arise from ma- 
ny causes, most of which are of little con- 
sequence: it is always an unpleasant oc- 
currence, and sometimes dangerous. It 
may be merely the effect of fatigue ; a 
woman is just able to bring the child into 
the world, and after making perhaps the 
last exertion she is capable of, sinks into 
a faint. Frequentlj^she will fall into an 
hysterical paroxysm, which will easily be 
perceived, by her laugliing, crying, sob- 
bing, &c. which characterizes hysteria. 
If the fainting proceed from either of the 
above causes, volatile alkali rouses the 
patient, and nothing more is necessary ; 
neither should any apprehension be felt 
for her safety. 

Fainting may be the consequence of 
the great agitation of mind which the 
patient has suffered from fear of the ap- 
proaching pains, and, as she thinks, 
dangers. In such cases nourishing things 
should be administered, as a small quan- 
tity of good broth, with a table spoonful 
of wiAe in it ; or some volatile alkali. 

Whenever there is reason ^o suspect 
that the fainting arises from loss pf blood, 
the practitioner should never leave if to 
probability, but instantly examine the 
truth of his suspicions, not only on the 
surface^lying next to him, but the upper 
part of the further thigh, as the blood will 
sometimes run over the side of the thigh 
that is furthest off; when the practitioner, 
not perceiving any discharge from that 
part whence it is generally observed to 
flow, has not the least idea of his patient's 
situation. When upon examination it is 
found that haemorrhage has taken place, 
the placenta being got away, it is to 



be treated in the common way by aci^, 
&c. 

tn some rare instances it has happened, 
that immediately after delivery the pa- 
tient has sunk into a permanent syncope, 
from which she never has recovered, dy- 
ing without a groan. When there is rea- 
son to suspect the approach of such a 
state, the patient should be made to swal- 
low a large dose of volatile alkali ; it can 
do no harm, and is generally highly bene- 
ficial, let the fainting originate from what- 
ever cause. The spiritus ammoniac comp. 
andtinct. lavendulx may also be admi- 
nistered, and hartshorn drops should al- 
ways be kept in a lying-in room. 

After delivery it is advisable to apply 
a certain degree of pressure to the parts. 
This circumstance has been variously re- 
ceived,and very generally misunderstood. 
A certain degree of pressure is useful; 
but if that pressure be too great, it will 
occasion worse consequences than the 
want of pressure altogether. The pres- 
sure required is, more properly speak- 
ing, a support, and is of the same kind as 
we like to feel from a waistcoat in win- 
ter. The intention to be had in view in 
making it, is just the same as after tap- 
ping in dropsy ; and pressure judiciously 
applied in both cases will often prevent 
fainting. 

Suppression of Urine* Tn the country 
it often happens, that the practitioner 
does not see his patient any more after 
leavin^^ her safely delivered. In such 
cases, It will be necessary for him to leave 
general directions with the attendants; 
the most material of which \i, that the 
nurse shall send for him, if, upon trying, 
the patient finds herself unable to make 
water, at the distance of eighteen or 
twenty hours after delivery. If the pa- 
tient be neglected, the bladder swells to 
an enormous size, and at last bursts, in 
which case death is inevitable. 

When the practitioner has been sent 
for, he must not be satisfied with the pa- 
tient's telling him that she has since made 
water, and that;i little escapes frequent- 
ly ; all this amounts to nothings anti must 
not excuse a moment's delay in the in- 
troduction of the catheter. It will gene- 
rally be necessary to draw off the water 
once or twice a day; but from distance 
of residence this will sometimes be im- 
possible. In such a case it is not very 
difficult to teach the nurse how to per- 
form this operation, by shewing her the 
parts, and pointing out the little orifice, 
at the same time telling her» the instru- 
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ment must be passed up carefully and 
slowly till the water flows from the other 
end of the tube. 

Effusion of Blood into the Cellular Meni' 
brane of the JMbia Pudendi. This is an 
apci^ent which now and then happens 
aft4r delivery. It is merely a mechanical 
effect of pressure, and very rarely occurs. 
In one case where the parts had been 
previously much strained, the swelling 
was first observed by the patient's finding 
herself unable to close her thighs together. 
This blood, if left to itself, will first coa- 
gulate round the orifice of the bleeding 
vessel, and afterwards the whole quan- 
tity of effused blood becomes fi:^ed. — 
There are two ways by which the parts 
may get rid of this blood, if its quantity 
be cousiderable ; either by the skin 
sloughing off, by which part of the blood 
may 'escape, or by the part inflaming and 
suppurating. When the latter circum- 
stance happens, and it is determined to 
open it, the orifice made cannot be too 
small, so that the matter be allowed to 
escape : for the constitutional weakness 
at such a time as this will give a ten- 
dency to gangrene in any part which is 
divided. Cold is the only application tliat 
is to be at all regarded It has been re- 
commended, to 'cut and scarify the part ; 
but this is objectionable, because, should 
the artery continue to bleed after the 
openings la-e made, the situation of the 
patient at once becomes serious, for we 
must necessarily be perfectly ignorant 
where the ruptured vessel is, and con- 
sequently as perfectly unable to stop it. 
Should it ulcerate, the treatment should 
be the same as that of an ulcer in any 
other part of the body. 

JLochial Diacliarge* By this is meant 
that discharge which follows the expul- 
sion of the placenta, continues for several 
days, and diminishes in proportion as the 
uterus contracts. A short time after de- 
livery the vessels which before poured 
out red blood, will, from the womb hav- 
ing contracted to a certain degree, only 
ooze forth serum. When smalt pieces of 
the maternal part of the placenta remain, 
with fragments of the membranes, &c. 
and mix with the lochial discharge, they 
constitute what the nurses call the green 
water; and these discharges generally 
subside in six or eight days, more or less. 
They will, however, often be reproduced 
by very slight causes ; such as sitting up- 
right, endeavouring to walk, eating sti- 
mulating food, or indeed anything which 
may increase the action of the heart and 
Rrteries. In a strong woman of tense 



' fibres the discharge will be of shorter 
duration than in a weak woman of lax 
fibres; if a woman be quiet it will not 
continue so long as if she be restless. 
Where the quantity is profuse, and it 
flows for too long a period, the constitu- 
tion becomes weakened, and it is neces- 
sary to give bark, with the vitriolic acid, 
or the conserve of roses. 

Lacerated PertTueum. The intermediate 
part of the body, situated between the 
vagina and rectum, is called perinxum; 
and from its peculiar situation is very 
liable to accident from the violence of 
pressure in labour; this will sometimes 
happen with the most careful practi- 
tioner ; it will now and then give way in 
a trifling degree, and is in such cases of 
no further consequence,* than from its 
leaving the parts a little sore and weak 
for a few days. The only laceration of 
consequence is that from before back- 
wards to the rectum, by which the os ex- 
ternum and rectum are laid into one, and 
the sphincter ani consequently torn asun- 
der. This accident is, however, extreme- 
ly rare, and may always be prevented by 
supporting that part of the perinacum'with 
the hand. 

In case, of an actual laceration of the 
perinseum, the firsi step is to empty the 
bowels by a brisk purge ; after the medi- 
cine has operated, the parts should be 
perfectly cleansed from all faeculent mat- 
ter, ahd then the thighs should be ban- 
daged together, by whidh there is a pro- 
bability of the parts uniting by the first 
intention, and in some cases this has suc- 
ceeded. Should this fail, the only chance 
is, not to allow the parts to heal except 
by uniting with each other. If considera- 
ble inflammation takes place, it must be 
reduced by the use oi' fomentations ami 
cataplasms^ and of cooling laxative medi- 
cines, and if the pain be violent, opiates 
may be given. When suppuration occurs, 
bark must be administered. The dress- 
ings may be superficial. 

^fter Pain8. Every woman who has 
been in labour is subject to what are call- 
ed after-pains, though they do not always 
occur equally. They come on at regular 
intervals, and are more or less violent. 
These pains are very rarely felt after a 
first lying-in ; and they are less when the 
labour has been retarded, allowing the 
uterus to contract gradually behind the 
body of the child, than where the expul- 
sion of the child has been hastened, the 
uterus then contracting suddenly, but not 
perfectly. In consequence of these pains, 
and the fatigue which the woman has 



Digitized by VjOOQ IC 



MIDWIFERY. 



susUined tliroughout the Iftbour, it is a 
very general and excellent practice to 
give an opiate of from twenty to thirty 
drops of laudanum, and afterwards to 
repeat it in such aoiminished qnantityas 
shall allay the irritation^ but not the con- 
traction of the uterus. 

An after-pain will perhaps come on an 
hour «fter delivery, by which a large 
coagulum may be expelled ; and afler 
Uiat others, by which smaller coagula 
will be separated ; and then an after-pain 
as violent as any of the rest, to throw off 
one of the smallest possible size. To some 
women these are very distressing, and 
are borne with less patience than the 
labour-pains, as the latter they know are 
for a good purpose, while the pains after 
delivery affbrd no such consolation, and 
yet are sometimes as violent as the worst 
pains of labour can be. These pains may 
be moderated by warm applications to 
the abdomen, and l^y small doses of lau- 
danum. 

General TYeaiment of n Woman after 
Delivery. Practitioners formerly had va- 
rious ways of treating a woman after de- 
livery. Of these the principal were the 
high or stimulating mode of treatment ; 
and the low or starving system. 

The best practice is to avoid both of 
these extremes^ and to treat the woman 
entirely according to her situation; if 
strong and healthy, she n^ay be kept for 
a few days upon gruel, barlev-water, and 
toast and water ; and then, if she be per- 
fectly free from fever, she may eat a little 
animal food. But if of a weakly constitu- 
tion, she may have animal food the first 
day ; in the former case no wine shoujd 
be allowed, in the latter botbwine and 
whatever else will nourish her should be 
administered. In general no meat should 
be allowed for the first three days ; bread- 
pudding may be permitted, but if there 
be the least tendency to inflammation or 
fever, nothing further. With regard to 
medicine, much will depend upon the cir- 
cumstances of the patient ; the great ob- 
ject is to keep her quiet; and if this can- 
not be done without medicine, medicine 
must be given. A saline draught, either 
with or without spermaceti, will gene- 
rally be sufficient ; and at night a small 
dose of the sp. aether, vitr. co. which may 
be increased if the patient's nights be 
xestless. It is of high importance, how- 
ever, to give a purge on the third day. It 
is of little consequence what purgative is 
used, as long as an evacuation is pro- 
duced. For many weeks before delivery 
the bowels of a woman are never emptied 



of their solid contents ; and the quuitky 
that thus accumulates is sometimes veiy 
astonishing. Should the purge not ope- 
rate, an enema should be exhibited the 
same evening; after which not a day 
should be allowed to pass without astc^l 
being procured, and this strict att^tion 
should continue for the first fortnight. 

Miik Fever rarely or never happens 
where ^proper car^ has been taken to 
preserve a regularity of action in the in- 
testines. M'here the bowels are neglect- 
ed, and there la a disposition to inflam- 
matorv fever, the milk being formed in ' 
considerable quantity, will greatly in- 
crease that tendency to fever 

Sore JVipplew. This is a complaint of- 
ten met with, and very troublesome, and 
niost probably arises from ,an Artificial 
mode of living. Many women use con- 
siderable pressure upon their breasts, and 
under such circumstances it is natural to 
expect that the nipples being pressed in, 
may be absorbed altogether j or if this do 
not take place, they will give way upon 
the child sucking, and become sore and 
painful. If this have occurred in a pre- 
vious lying-in, the parts may be strength- 
ened by applying to them astringeiit re- 
medies two or three months before la- 
bour. When, howeyer, soreness of the 
nipple has taken place, the best way to 
protect it is to use an artificial teat, by 
which the child can suck equally well, 
and the nipple itself being undisturbed, 
will so<)n heal. The way in which one 
of these instruments is prepared, is to 
procure' a fresh teat from a heifer, and 
scooping out the inside, to steep the skin 
in spirits for an adequate length of time, 
and then fasten it on the glass instrument : 
glass is preferable, because by seeing the 
milk we may be assured that the child is 
properly nourished. A woman is capable 
of giving milk with a flat or even a con- 
cave surface, by drawing it out with a 
glass tube that has a small ball to it, by 
which a vacuum is produced: when im- 
mediately as the glass is removed, the 
child being put to the breast will keep it 
out by sucking till satisfied. • 

V Where the nipple is sore, it will either 
be from superficial ulcers, or cracks in 
the skin, either of which gives excessive 
pain and distress ; and It often happens 
that after all manner of things have been 
ineffectually applied, the nipple will heal 
of itself Wine, alum solution, and all si- 
milar applications, give very great pain, 
though they seem to be the most benefi- 
cial remedies of any that are in use. In- 
deed it is e;ctreme)y diffic^dt to know 
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what ^irill answer best; if emoUients be 
applied, less pain will be the immediate 
effect: but they make the parts more 
tender, which, when the child sucks, will 
frequently bleed ; and this is unpleasant 
for several reasons. The child probably 
swallows the blood» and )>erhaps, on be- 
ing sick, vomits it up ^gain, to the great 
terror of the nurse, the mother, and all 
around them. If the sore be superficial, 
it will be much aggravated by sticking to 
the wcnnan's clothes : in this case, a little 
cup made of wax is a good protection. 
The limpet shell will answer the same 
purpose, the edjg^e being covered with 
sealine wax; or a walnut sheH may do 
equalty welL A fresh ivy leaf had on af- 
ter every suckling is very useful, the fine 
glaze wUl prevent it sticking, and as it 
preserves the parts from the clothes it is 
very pleasant A careless woman, who 
does not attend to these apparent trifles, 
will frequently have the newly formed 
skin torn off from her nipple, by its fas- 
tening to the covering of the breast. No 
plan however answers so well in all sore 
breasts as the false teat, as an application 
will then heal the nipple, or as it will heal 
without any. 

SwdledLegB of Lifing4n Women. This 
is the last disease we dball notice. Itne- 
yer arises before the third da^, and rarely 
after three weeks from delivery. This 
disease occurs in women that nave had 
hard labours, 'or easy labours; in strong 
constitutions, and in weak constitutions ; 
where there is milk in abundance, and 
where there is none at all ; whether the 
lochial discharge be great or little ; and 
whether the patient be fed high or fed 
low. So that there seems to be nothing 
-either in the nature or constitution of the 
woman, which either causes or prevents 
it ; neither would it appear to be affected 
by the labour, as it seems to rise alike 
under all circumstances. It is said to de- 
pend upon a translation of the lochial dis- 
charge, but this is very absurd. . 

It commonly begins with shivering, the 
swelling being perceived either general 
or partial in the leg ; sometimes arising 
over the whole limb at once, and some- 
times bef^nning in the ham. It seems to 
have some connexion with the absorbent 
glands, as it frequently commences in the 
gioin, from which part the swelling will 
continue to extend, till the whole leg and 
thi^ are as laitj^e as the body : in this 
way the leg will be distended to the 
greatest possble degree, without any 
redness or inflammation ; but it will not 
bear moving ; if the patient be desired to 

vojL. vra. 



move the limb, it gives her great pain. 
Swellings in genenu will pit, but this does 
not: and it usually occupies one side on^ 
ly ; this is observed by Dr. White, who 
states that even the labium of pne side 
shall be tumid, while the other is quite 
unaffected. 

The swelling too h of a peculiar cha- 
racter ; If the hand be drawn across the 
limb, it does not give the uniform sensa- 
tion which is commonly felt in swellings, 
but resembles an infinite number of irre- 
gularities, difficult to be described. The 
best idea that can be given of it is to sup- 
pose a block, in shape resembling a leg, 
covered with brass nails of various uzes» 
and these covered with skin stretched 
over it. The disease is acute, and the 
symptoms oflever will sometimes be con- 
siderable, and then it is by no means sur- 
prising that tile secretion of milk is les- 
sened, or the lochial discharge diminish- 
ed, for the reason that the circulation is 
determined to other parts. In ten or 
twelve days the hardnisss of the swelling 
ceases, and the state of the disease is 
chan|^ed to a true oedema, and the limb 
remains weak for several months- Such 
a limb will always be more affected by- 
cold than the other ; after any exercise, 
as dancing, it wiH be more stiii and weak 
the next morning than the other. This 
disease sometimes attacks both sides in 
succession ; it never occanons suppura^ 
tion. Dr. White indeed mentions one in- 
stance of this effect; but it is doubtful, 
from his description, whether it was this 
sort of swelling, for oedema sometimes re- 
sembles it very closely 

It is difficult to determine the cause of 
this alteration of parts, or change of or- 
ganization. Dr. White attempted to ex- 
plain it, by supposing that an absorbent 
vessel gives way at its entrance into the 
gland, and that the lymph, still passing 
upwards, overflows, gnd enters into the 
cavities, of the ceUular membrane, and 
there coagulating, g^ves t^e unequal feel 
observed. This, however, is by no means 
a satisfactory explanation of the nature of 
the disease. It is difficult to know how we 
are to proceed in the cure of a disease 
with wnich we are so little acquainted. It 
is certainly useful to keep the bowels 
open, and to promote a gentle but conti- 
niijed perspiration. For this purpose an- 
timonials and the saline draught will be 
efficacious; and when the pain is exces- 
sive, opium should be given : if the fever 
be considerable, abstinence from animal 
food will be necessary. As to the limb it- 
self, nothing gives more ease than layipg 

T 
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it in a soft poultice^ wliich will alfo have 
the good effect of keeping up a gentle 
perspiration ; it fonns the softest pillo v 
that can he imagined, and never nils to 
bring relief. 

TSreatmerU Iff InfantM. It is usual in tracts 
upon midwifery to enter upon this sub- 

Cin detail; but having already en- 
d upon it under the article IvrAircT, 
we refer our reader to what we have there 
advanced, which we trust will be per- 
fectly satisfactory. 

MIEGI A, in fooUny, a genus of the Tri- 
andna Monogynia class and order. Es- 
sential character: calyx one-flowered; 
corolla two-valved; nectary one-valved, 
involving the eerm; seed triquetrpus 
rounded, included within the calyx, co- 
rolla, and nectary. There is but one spe- 
cies; vh. M. maritima, a native of the 
sandy coasts of Cayenne and Guiana. 

MlLE,fm/2epa««u«, a measure of length 
or distance, containing eight furlongs, &c. 
See Measure. 

The English statute mile is fourscore 
chiuns, or 1760 yards; . that is, 5280 feet. 
See Chatit, Yabd, and Foot. 

We shall here give a table of the miles 
in use among the principal nations of Eu- 
rope, in gpeometrical paces, 60,000 of 
whidi make a degree of the equator. 



or 1100 
or 146r 

orireo 

or 2200 
or 2933 
or 3666 
or 4400 
or 4400 
or 5028 
or 5866 
or 7233 
or 7233 
or 8800 



Oeometrical 

Mile of Russia .... 750 

of lUly ..... 1000 

of England .... 1250 

of Scotland and Irehind 1500 

The small 4eague . . . 2000 

The mean league .... 2500 

The great league of France 3000 

Mile of Poland .... 3000 

of Spain .... 3248 

of Germany. . . . 4000 

of Sweden .... 5000 

of Denmark ... . 5000 

of Hungary . . . 6000 



MILIUM, in botany, *»flrt ^raw, a ge- 
nus of the Triandria Digynia class and or- 
der. Natural order of Gramina, Grami. 
nx, or Grasses. Essential character: 
calyx two-valved, one-flowered; valves 
almost equal ; corolla very short ; stig- 
mas pencil-form. . There are twelve spe- 
cies, of which M. eflusum, common mil- 
let grass, has a perennial creeping root ; 
slender culms, three or four feet high ; 
leaves from four to seven inches or afoot 
in length, thin and weak, very finely stri- 
ated their whole length; panicles from 
four inches to a foot in length, nearly up- 
right, spreading and loose : it appears to 



be much scattered, from th^ various 
length of the pedicles, which grow in 
whorls. This plant is distinguished from 
die panics, to which it has the greatest 
affimty, by having a calyx of two valves 
only. Native of most parts of Europe, 
in woods. 

MILK, the fluid designed for the nou- 
rishment of young animals, and wUch is 
secreted in particular organs by the fe- 
males of the class Mammalia, is a whit& 
opaque fluid, having a sweetish taste, 
and a specific g^vity somewhat greater 
than that of water. When milk newly 
taken from the. animal is allowed to 
remain at rest, it separates into two 
parts ; a thick white fluid, called cream, 
collects on the surface, and the fluid 
beneath is more watery. The quantity 
of cream obtained from milk, and the 
time it requires to separate, vary ac- 
cording to the nature of the milk, and 
the temperature of the atmosphere. 
When the milk is allowed to stand after 
the spontaneous separation of the cream, 
it suffers another change : it first be- 
comes acescent, and then coagulates. 
When the coa^lum is pressed gently, a 
serous fluid is forced out, and the re- 
mainder is the caseous part of milk, or 
pure cheese. Butter and cheese are ob- 
tiuned artificially; the former by the 
operation of churning, and the milk 
which remains after the butter has been 
separated, or, as it is called, the butter- 
milk, has all the propeAies of milk from 
which the cream has been separated. 
Cheese is obtained by the addition of ren- 
net to the milk, which is prepared by di- 
gesting the inner coat of the stomach of 
young animals, especially tiiat of the calf. 
The quality of the cheese depends upon 
the quantity of cream that remains in the 
milk. The best cheese is obtained by co- 
agulating the milk at the temperature of 
lOO*', and expressing the whey slowly 
and gradually, without breaking down the 
curd. Whey expressed from coagulated 
milk, if boiled, and the whole curd pre- 
cipitated, becomes transparent and co- 
lourless. By slow evaporation it depo- 
sits crystals of sugar, with some muiiate 
of potash, muriate of soda, and phos- 
phate of lime. The liquid which re- 
mains after the separation of the salts is 
converted, by cooiii^, into a gelatinous 
substance. If whey be kept^ it becomes 
sour, by the formation of an acid, which 
is the lactic acid ; and it is to this that the 
spontaneous coagulation of milk s^er it 
remains at rest is owing. Milk may, af- 
ter it is sour, be fermented, and it will 
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yield a vinous intoxicating liquor. This 
is practised by the Tartars on the milk of 
the mare. Milk is likewise susceptible 
of the acetous fermentation. The results 
of very minute experiments prove that 
the constituent parts' which' enter into 
the composition of milk, are 



Milk 


Muriate of soda 


Oil 


Muriate of potash 


Curd 


Phosphate of lime 


Gekitine 


Sulphur. 


Sugar of milk 





The milk of different animals is found 
to be composed of nearly the same sub- 
stances; but the proportions vary so mueh, 
as to give them very different properties. 
We shall g^ve a brief account of the 
analysis of the French chemists Deyeux 
and Parmentier. 

1. Every kind of milk, when left at 
rest, produces cream on the surface ; but 
it b different in the milk of different ani- 
mals. In that of the cow it is copious, 
thick and yellow. In women's milk the 
quantity is small, and' it is white and more 
liquid. Goat's milk produces abundance, 
and it is thicker and whiter than that 
from the cow. Ewe's milk produces as 
much as that of the cow, and of nearly 
the same colour. The cream from asses' 
milk resembles women's. In mare's milk 
it is very fluid, and similar in colour and 
consistence to good cow's milk before the 
cream appears on the surface. 

2. Butter obtained from the milk of dif- 
ferent animals is thus composed. That of 
the cow differs in colour ; but has always 
much consutency. That from women's 
milk is small hi quantity, insipid, and of 
a palfe yellow. The butter of asses' milk 
is always white, soft, and disposed to be 
rancid. That from goat's milk is abun- 
dant, white, and soft. iThe butter from 
ewe's milk is yellow and soft : that from 
mare'a has but little consistence, aiid is 
readily decomposed. 

3. The caseous part of milk varies in 
different animals. That from the milk 
of the cow is bulky, and retains much se- 
rum. That from women's milk is small 
in quantity, has an unctuous feel, and but 
a small portion of whey. The curd of 
asses' milk is similar to that of the wo- 
men's, but not unctuous. Curd from the 
nulk of the eoat is abundant, of a firmer 
consistence than that of the cow, and re- 
tuns less whey. Curd from ewe's milk 
is fat and viscid : that from mare's milk is 
very similar to what is obtained from wo- 



4. The serum* or whey, constitutes $, 
g^at proportion of the milk, and shews 
the following varieties. That from the 
milk of the cow has a greenish cast, a 
sweet taste, contains sugar of milk and 
neutral salts. The whey from women's 
milk has little colour ; but contains much 
saccharine matter. The whey of asses' 
milk is colourless, and contains less salts, 
and more sugar than that of the cow. 
Whey of the goat is yellowish; and con- 
tains very little sugar and saline mattw. 
The latter is muriate of lime. The whey 
of ewe's milk is alwlty^ colourless, and 
contains the smallest quantity of sugar, 
and but a small portion of muriate and 
phosphate of lime. That of mare's milk 
nas little colour, and contains a large pro- 
portion of saccharine matter, and of 
saline substances. 

MILL, is a machine, which, by means 
•f any adequate force, as steam, water, 
wind, or animal exertion, acquires such 
an additional power as enables the machi- 
nery- to act with increased effect, and 
with the requisite regularity. It may be 
considered an axiom, from which very 
few, if any, deviations are to be found, 
that the nearer the labouring part j» to 
the power or origin of motion, the grat- 
er will be the force employed ; but that 
force will be subject to such fluctuations, 
and to such shocks and vibrations, as to 
render the work inaccurate and unequal. 
In some operations this is of less import- 
ance than in such as are connected with 
minute and delicate manufactures. Thus, 
in brass, copper, and fulling-mills, the 
large hammers which perform the heavy 
work derive their motion immediately 
from the great wheel which is turned by 
the stream ; they being lifted by cogs, or 
teeth^ set on its axis, and working without 
any intermediate machinery. In saw-mills, 
the blades which cut the timbers into 
planks, &c. s^re removed from the great 
wheel by the intervention of other wheels, 
which not only give increased velocity, 
but relieve the saws from those jerks ami 
struns to which they would be subject, if 
deprived of those movements which ren- 
der their own operations e<|uable and 
firm. In com-miUs the velocity is again 
increased by another course added to the 
system, while the action of the grinding 
parts is thus effectually discharged from 
all inequalities of motion; and thus flour, 
&c. may be ground with certainty to any 
desired degree of fineness, according as 
the distances between the stones may be 
regulated. With regard to the more 
complex mof ements required in the ma- 
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nufacture of tSlk^ cotton, kt, many of 
them mr^jto remotely connected with the 
movinif po«er, that they may be made to 
revolTc with the moat wonderful exact- 
nesa. It is, however, necessary, that the 
Irame work of a mill should be very firm 
and substantial ; that the pinions, spin- 
dlesy and axles, all move mely in their 
sockets, which should be exactly at rirht 
angles with them ; and that no greater 
pressure 'should take place on any part 
than the duty it is to perform may render 
pecesaaiy. These great prindples are 
inseparable from the proper construction 
of mills. We connder a knowledge of 
the powers of mechanism to be absolutely 
indispensable towards a due understand- 
ing of this subject, and recommend the 
student to refer to the head of Mxcha- 
Kics, for such information as may enable 
him to form a more correct judgment of 
the particulars relating to mill-work in 
general. 

With respect to machinery moved by 
steam, we need say little in this place, 
since the movements dependent on that 
kind of power may be found under that 
article, while the remote or subordinate 
parts will be seen in the constaiction df 
such mills as derive their action from 
wind or water. The selection of the 

Sower is not always within our choice ; 
ut must depend on the abundance of 
fuel, the supply of water, and the due 
elevation of the spot where the mill is to 
be erected. Where coals are cheap, the 
steam engine, beinr so immensely forci- 
ble, and capable ofany desirable bulk, is 
In most instances preferred. Where fuel 
. is dear, and that a stream of adequate size 
can be applied, water becomes the mo- 
mentum ; but where neither of the fore* 
going can be found under suitable cir- 
cumstances, a well exposed spot is ofdi- 
narily selected for the erection of a wind- 
mill. We shall shew the quantity of wa- 
ter necessary to work a wheel of certain 
diameters ; observing that eighteen feet 
has been found from experience to be the 
moat commodious measurement, as well 
as sufficiently poweiful for any overshot- 
mill : indeed tor breast-milb, that diame- 
ter ma3r be conridered as capable of giv- 
ing motion to all the ordinary systems of 
machinery. It should be observed^ that 
the breadth (tf the water-wheel ought to 
correspond with the power necessary on 
the occasion, aupposmg that a propor- 
tionate volume of water is at commsJid ; 
lor a wheel of two feet in breadUi will be 
more than doubly as powerful as one of 
mily a foot in breadth t there beioga doa- 



ble volume of water acting upon it, whild 
the friction of the axis is by no means 
doubled 9y the added breadth. 

Water is genefaUy made to act upon 
machines, particularly water-wheels, by 
means of its momentum'when in motion. 
We have already shewn, under the heads 
of Htdbaulics and Htdbostatics, how 
water derives force from its depth, or 
gravity. The effect of water in motion 
will depend manifestly upon the quantity 
of fluid and its velocity jointly. Desa- 
guliers, in his Experimental Philosophy, 
vol. ii. p. 419, gives the following easy 
mode or ascertaining these data. ** Ob- 
serve a place where the banks of the ri- 
ver are steep, and nearly parallel, so as to 
make a kind of trough for the water to 
run through ; then by taking the depth 
in various parts of the stream's breadth, 
obtain a correct section of the river. 
Stretch one line over it at right 
angles, and another at a small distance 
above or below, but perfectly parallel. 
Now throw in some buoyant body (such 
as an apple, which will not float so high ss 
to be Mlected by the wind) immediately 
above the upper line : observe the time 
it occupies in passing from one to the 
other string. Thus you ascertain how 
many fett tEe current runs in a second, or 
in a minute. Then having the two sec- 
tions, t. e. one at each line, reduce them 
to a mean depth, and compute the area 
of the mean section, which, being multi- 
plied by the distance between the lines, 
will give the solid contents of the interme- 
diate volume of fluid, which in the noted 
time passed from one string to the other. 
Now this way, by the rule of three, is 
adapted to any portion of time ; the* ques- 
tion being merely if the velocity be such in 
such an area, or trough, what would be 
the velocity in another of less aze. It is 
obvious that if the area give twelve solid 
feet, and that water passed at the rate tif 
four feet in a second, through a conduit of 
one foot square ; if the conduit were on- 
ly six inches square, the velocity would 
be as 16 to 4; or, in other words, quad- 
rupled. The arch of a bridge is an 
excellent station for observing tbe foree 
of a stream ; because the sides are there 
regular, and the intermediate space 
may be correctiy ascertained. But the 
depth is not always to be ascertained in 
such places without the aid of a boat, 
or of two intelligent assistants, who 
should he very correct in their observa- 
tions.'* 

The late Mr. John Smeaton made » ya- 
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riety of experimenU on thf powers, ve- 
locities, and friction, attendant upon water 
wheels of various sizes, and under differ- 
ent influences. He observed, that, in. re- 
gard to power, it i»most accurately mea. 
sured by the raising of a weight to any 
given height in a given time : according 
to the weight raised, the height, and the 
time, so is the product to the power by 
wbidi it is effected. For a power that 
can raise ten pounds to the height of ten 
feet in one second will correspond with 
that power, which, in the same period, can 
raise ^r^ pounds to twenty feet in height; 
it being evident thkt the products must, 
be the same. But in such case the power 
is supposed to be equable, without the 
least acceleration or diminution of velo- 
city : and even then we are rather to con- 
sider this as a popular and simple mode 
of estimation : for the quantity of motion 
extinguished, or produped, and not the 
product of the weight and height* is the 
true, unequivocal, and perfect measure 
of the mecnanical power really expend- 
- «d, or the mechanical effect actually pro- 
duced : these two are always equal and 
opposite. Yet it is true that Mr. Smea- 
ton's mode is most applicable to the cases 
in which he adopts it. 

To compute the effects of water-wheels 
with precision, it is necessary to ascer- 
tain, 1. The real velocity of the water 
which impinges or acts upon the wheel ; 
2. the quantity of Water expended in a 
given time, and, 3, how much of the pow* 
^r is counterbalanced, or lost, by the fric- 
tion of the machinery. Mr. Smeaton 
established^ after a variety of experi- 
ments, that the mean power of a volume 
of water, 15 inches in height, gave 8.96 
feet of velocity in each minute to a wheel 
on which it impinged. The computation 
of the power to produce such an effect, 
allowing the head of water to be 105.8 
inches, gave 264.7 pounds of water de- 
scendinjg in one minute through the 
space of fifteen inches; therefore, 264.7, 
multiplied by 15, was equal to 3.970. 
But as that power is found equal to rais- 
ing no more than 9.375 pounds to the 
height of 135 inches* it was manifest that 
a major {)art of the power was lost ; for 
the multiplication of these two sums 
amounted to no more than 1.266; of 
course the friction was equal to jthsof 
the power. 

Mr. Smeaton considers the above to be 
the maximum single effect of water upon 
an undershot wheel* where the- fall is 
fifteen inches. The remainder of pOwer, 
It is plain* most ||e equal to that of tbe 



velocitjr of the wheel itself, multiplied into 
the weight of tbe wat^r, whicn, in this 
case, brings the true proportion between 
the power and the effect to be as 3.849 
to 1.266; oras 11 to 4. 

Where a wheel revolved 86 times in a mi- 
nute, the velocity of the water must have 
been equal to 86 circumferences of the 
wheel; which, accordujg to the dimen- 
sions of the apparatus used by Mr. Smea- 
ton, was as 86 to 30, or as 20 to 7. The 
g^atest load^ith which the wheel would 
move was 9^. 6oz; by 1226. it was entire- 
ly stopt. From this we are to conclude, 
as Mr. Smeaton did, that the impulse of 
the water is more than double what our 
theory states it to be. This he accounts 
for by the wheel being placed in a narrow 
slit ; so that the water could not escape 
but by passing with the wheel's motion ; 
thus giving a multiplied force. Further, 
it is to be remarked* that when a float- 
board comes in contact with the water, it 
receives a certain check, which causes 
the back or upper part of the float-board 
to 'become loKBded with a kind of wane, 
which accumulates in consequence of the 
momentary impediment, and consequent- 
ly adds to the impetus. This added force 
must ever be in proportion to the depth 
to which the float-board sinks into the 
stream; not exceeding its whole depth 
bejrond the rim, or body, of the wheel to 
wlueh it is attached. 

The following conclusions result from 
the velocities of wheels, as acted up- 
on by different heights of water. 1. The 
head* or altitude, being the same, the ef- 
fect will be proportioned to the quantity 
of water ej^ended ; or, in other words, 
according to the weight and velocity of 
the impinging fluid. The expence or 
quantitv of water being the same, the ef- 
^ct will be nearlv in proportion to the 
height of the head. 3. The quantity of 
water expended being the same, the ef- 
feet is nearly as the square of the veloci- 
ty. 4. The aperture whence the fluid 
issues being the same, the effect will be 
nearly as the cube of tiie velocity. 
Hence* if water passes out of an aper- 
ture in the same section, but with differ- 
ent velocities, the expence will be pro- 
portioned to the velocity ; therefore, if 
the expence be not proportioned to the 
velocity, the section of the water cannot 
■ be the same. 5. The virtual head, or that 
from which we calculate the power* 
bears no proportion to the head-water; 
but when the aperture is larger* or the 
velocity of the water less, they ap- 
proach nearer to a coincidence ; conse- 
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auently, in tlie lar^e openinf^s of mills and 
iuices, where great quantities of water 
are dischai^ed from moderate areas, the 
head of water, and the virtual head (de* 
terroined from the velocity) will nearly 
agree, as experience proves. 6. The most 
general proportion between the power 
and the effect was 10 to 3 ; the extremes 
are 10 to 3, 2, down to 10, 2.8. 7. The 
proportion of velocity between the water 
and the wheel is usually as 5 to 2. 8. Al* 
though we have no certain maximum of 
the power of a wheel, that is, what it will 
carry, and no more, we may generally con- 
sider the limits to be, that wheels which 
work freely with 15 will stop, when 20 
are opposed tp their motion: consequent- 
ly, when 3 is the effect, 4 will stop the 
work. But in general we 6nd it extreme- 
ly difficult to ascertain this point ; though 
in works that are perfectly well executed, 
and where the powers, with the resist- 
ances, are judiciously computed, the 
2uantity of the latter necessary to pro- 
uce equilibrium, which .here amounts 
to cessation, will be found to correspond 
with that scale. 

Speaking of float-boards, it may be 
proper to state, that they should be ra- 
ther numerous than few. Mr. Smeaton 
found, that in undershot mills, when he 
reduced the number of floats from twen- 
ty-four to twelve, the effect was reduced 
one half, because the water escaped be- 
tween the floats without touching diem ; 
but when he added a circular sweep of 
such length, that before one float-board 
quitted it another had entered it, he found 
the former effect nearly restored. 

This mode more particularly applies to 
breast-wheels, or such as receive the wa- 
ter immediately below the level of the ax- 
is. In such the circular trough is indispen- 
sable ; .because the water would not com- 
municate the full effect desirable from the 
joint operations of velocity and weight. 
In this kind of wheels it is proper that 
the float-boards should be conflned, both 
at their sides and at their extremities, so 
that the water may accompany all the way 
from the head down to the lowest part 
of the wheel, whence it should draw off 
with sufficient readiness to allow the suc- 
ceeding fall to supply its place, without 
being in the least retarded. It should be 
understood, that any quantity of water 
remaining in the trough, at the bottom of 
a breast-wheel in particular, must tend 
more or less to oppose its motion, in the 
exact ratio with the disposition of the 
fluid to become stagnate or stationary. 



Tbc overshot wheel is by far the most 
powerful; boQi because it receives the 
water at the very commencement of de- 
scent, and that the buckets with which 
this kind of wheel is ordinarily furnished 
retain the power until they gradually dis- 
charge their contents, as these buckets 
successively become inferior parts of the 
circumference. It should be stated in this 
place, that much may be effected by al- 
lowing the water merely to flow upon the 
upper part of the wheel into the superior 
buckets, whereby an immense auxiliary 
power is erected as they successively be- 
come flUed. Add to this the discovery 
made by Mr. Smeaton, that •• the- more 
slowly any body descends by the force of 
gravity, while acting upon any piece of 
machinery, the more of that force will be 
spent upon it, and consequently the effect 
will be the greater.'* That effect is by no 
means increased in proportion to the ve- 
locity of the wheel's motion ; on the con- 
trary, Hr. Smeaton found, that when his 
wheel, which was two feet in diameter, re- 
volved 20 times in a niinute, its effect was 
g^atest : when it made only 18^ turns 
the effect was irregular; and when so 
laden as not to make 18 turns, the wheel 
was overpowered by the load. He found 
that 30 turns in the minute occasioned a 
loss of about J^, and that when turned 
30 times in a mmute, the diminution of ef- 
fect was nearly one fourth of its powers. 
This proportion may be easily estimated 
on any wheel of greater extent, by com- 
puting the proportion of accumulated 
power lost by greater velocity, than may 
be sufficient to load the wheels by means 
of the buckets being filled ; observing 
that the progres9 of a machine may be so 
much retarded as to cs^use ^e effect to 
be irrelevant of the purpose, although the 
machine may be kept in motion. Some 
machines do their work well, simply in 
consequence of a certain celerity, as is 
generally the case in a grinding apparatus: 
thus also every person conversant in the 
practice of agriculture is sensible, that 
when a plough is drawn at a certain pace, 
it will cut the soil regularly and freely, 
while, on the other hand, the same cattle 
proceeding at a very slow pace shall be 
more fatigued with doing less work, and 
that work by no means so neatly executed. 
All things considered, it will perhaps be 
found, that the great wheels of all ma- 
chines ought to move at such a rate, as to 
cause their circumferences to pass over 
three feet in each second of time. We 
could instance several very large wheelsi 
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erected within the last five or six years, 
which scarcely roake more than qpe re- 
volution in the minute, but which ope- 
rate so forcibly on the counter-wheels, as 
to give an astonishing degree of firmness 
as well as of regularity to their motions. 

The maximum load for an overshot 
wheel is that which reduces the circum- 
ference of the wheel to its proper veloci- 
ty, which is known by dividing the effect 
it ought to produce in a given time by the 
space intended to be described by the 
circumference of the wheel in the same 
time. The*quotient will be the resist- 
ance overcome at the circumference of 
the wheel ; it is equal to the load requir- 
ed, including the friction and the resist- 
ance of the machinery. So much, how- 
ever, depends on the proper precautions 
for reducing ^e' friction of the several 
moving parts, that too much stress cannot 
be laid on that highly important consider- 
ation. We therefore solicit those readers, 
who may wish to render themselves con- 
versant in this branch of science, and es- 
pecially if practical knowledge is in view, 
•to refer to the article FmdTioir, where 
they will find many very necessary 
points treated' of, with as much atten- 
tion to their interests as our limits could 
allow. 

We may, in theory, suppose a wheel to 
be capable of overcoming any resistance 
whatever ; yet we always find, in prac- 
lice, that the wheel stops, or at least is 
incapable of progressive motion, when 
the opposition or load is equal to the sum 
of the water contained in all the buckets. 
In this we speak of overshot wheels, 
which designation includes all that carry 
the water with them in their descent, and 
do not depend so much on its velocity as 
its weight : hence many kinds of breast 
wheels, which are constructed according 
to the' above |)lan, are by many persons 
classed with overshots; the latter, how- 
ever, strictly speaking, applies solejy to 
such as receive their, impulse somewhere 
above their centres ; generally indeed at 
their summits. The breast-wheel, when 
well constructed, may carry an effect 
equal to half, or even to three-fifths, of 
the power; while the overshot wheel or- 
dinarily works with a result equal to four- 
fifths of the momentum : but Mr.. Smeaton 
thinks the generality (owing to a want of 
exact levels, and of a due fitting and 
squaring of the parts, together with an in- 
attention to the removal of friction,) do 
not perform work beyond half the power. 
Many attempt too great velocity, which, 



as already shown, produces considerable 
diminution of power. Mons. Parent, 
whose principles were considered by 
Desaguliers and Maclaurin to be perfect, 
ly correct, considered that the wheel 
should move with about f ths the velocity 
of the water, the ratio combining the es- 
sential points of receiving the full force 
of the stream, and enabling the engineer 
to regulate the interior or dependent 
parts m such a manner as might answer 
their intended purposes, and give per- 
fect effect to the whole. As to the velo- 
city of the stream, that cannot always be 
made to equal our wishes, on account of 
the scanty supplies in the many instances, 
where greater falls, or more impetuous 
force would prove highly valuable. It is, 
however, generally in our power to di- 
minish the velocity by means of sluices, 
overfiows, &c. so as to carry off any re- 
dundancy, and to limit the power within 
the bounds of safety and utility. But we 
trust it has already been partially shown, 
that, by confining a stream within more 
narrow bounds than its natural banks may 
afford, the velocity may be considerably 
increased ; and we presume it must have 
been already understood, that by giving 
additional height to the fall, or head, 
whence the water flows upon the wheel, 
velocity, or at least power, may be great- 
ly augmented. 

Whilie on this part of our subject, it 
may be proper to state, that it is in al- 
most every instance strongly advisable to 
form a large reservoir, and ^o uphold a 
sufficient quantity of water, by means of 
a dam, &c. to afford a supply in case of 
long-continued drought. Such an excess 
can rarely proye inconvenient ; the only 
cases in which it might perhaps not be 
eligible are, where the supply may be 
considered as infallible, or the expense 
prove too great a drawback on the pro- 
fits of the concern. 

We shall now give a description of a 
double corn mill, of the most common 
sort. See Plate Mill- Work. 

A B is a water-wheel, which is over- 
shot 11 feet 6 inches in diameter, with 
36 buckets to receive the water, whose 
weight puts it in motion. The wheel is 
fixed upon a very strong axis or shaft, C, 
one end of which rests* on D, and the 
other on E, within the mill-house. On this 
shaft or axis, and within the mill-house, is 
a wheel, F, ab^ut 8 or 9 feet in diameter, 
having cogs, 72 in number, all round, 
which work in 23 upright staves, or 
rounds of a trundle, G, fixed on a strong 
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tti>riglit shaft, T, wbich has a cog-wheel, 
W, with 56 teeth fixed on its upper endU 
to giTe a rotatoty motion to the two small 
trundles,^ ^, on each side, and which are 
exactly similar to each other. Each trun- 
dle is fixed upon a strong iron axis, called 
the spindle, uie lower end of which turns 
in a brass foot fixed at H, in a horizontal 
beam, H, called the bridge-tree ; the up- 
per end of the spindle turns in a wooden 
bush, fixed into the nether millstone, 
which lies upon the beams in the floor, I. 
The top of the spindle above the bush 
is square, and goes into a sauare hole in a 
gtrong iron cross, a, 6, called the rynd, 
under which, and close to the bush, is a 
round piece of thick leather upon the 
spindle, which it turns round at the same 
time as it does the rynd. The rynd is let 
into grooves in the under surface of the 
running millstone, K, and so turns it 
round in the same time as the trundle, j^, 
is turned round by the cog-wheel, W : 
this millstone has a large hole quite 
through its middle, called the eye of the 
stone, through which the middle part of 
the rynd and upper end of the spindle 
may be seen, whilst the four ends of the 
r3md lie below the stone in their pooves. 
One end of the bridge-tree, which sup- 
ports the. spindle, rests upon the wall, 
whilst the other is let into a beam called 
the brayer, L, M. The brayer rests in 
the wail at L ; the other end, M, hangs 
by tf strong iron rod which goes throupi 
the floor, I, and has a screw-nut at its 
lop ; by the turning of which nut the end, 
M, of me brayer is raised or depressed at 
pleasure, and consequently the bridge- 
tree and the upper millstone. By this 
means the upper millstone may be set as 
close to the under one, or' raised as high 
from itj as the miller pleases. The nearer 
the millstones are to each other the finer 
the com is g^und, and the more remote 
from one another the coarser The up- 
per millstone is inclosed in a round box, 
which does not touch it any where, and 
is about an inch distance from its edge all 
round. On the top of this box stands a 
frame for homing the hopper, P, to which 
is hung the shoe, Q, by two Unes fiisten- 
ed to the hinder part of it, fixed upon 
hooks in the hopper, and by one end of 
the string, R, fastened to the forepart of 
it ; the other end being twisted round a 
pin, in a convenient place, within the 
reach of the miller; as the pin is turned 
one way, the string draws up the shoe 
closer to the hopper, and so lessens the 
aperture between them; and as the 
pm is turned the other way, it lets 



down the shoe and enhnrges the aper- 
ture. 

If the shoe is drawn up quite to the 
hopper, no com can fall from the hopper 
into the mill ; if it is let down a httle, 
some will fall, and the quantity will be 
more or less, accor&g as the shoe is 
more or less let down ; for the hopper is 
open at the bottom, and there is a hole 
in the bottom of the shoe, not directly - 
under the bottom of the hopper, but 
nearer to the lower end of the shoe, 
over the middle eye of the mill>8tone. 
There is a square on the*top of the 
spindle, on which is put the feeder,/; 
this feeder, as the spindle turns round, 
lop the shoe three times in every revo- 
lution, and so causes the corn to run con- 
stantly down from the hopper, through 
the shoe, into the eye of .the millstone, 
where it falls upon the top of the rynd, 
and is, by the motion of the rynd and the 
leather under it, thrown below the upper 
•tone, and graund between it and the 
lower one. The violent motion of the 
stone creates a centrifugal force in the 
com going round with it, by which means* 
it gets further and further from the 
centre, as in a spiral, in eveiy revolution, 
until it is quite thrown out, and being 
then grouiKl, it falls through a spout, 
called the mill-eye, into a trough placed 
to receive it. 

When the mill is fed too fast, the corn 
bears up the stone and is ground too fast, 
and besides it does the mul so as to make 
it go too slow ; when the mill is too slow- 
ly fed, it goes too fast ; and the stones by 
their attrition, are apt to strike fire : both ' 
these inconveniences are avoided by 
turning the pin«backward or forward, 
which draws up or lets down the shoe, 
and thus regulates the feeding as the 
miller sees convenient. 

It affords us pleasure in being able to 
lay before the reader reduced copies of 
two designs for water-wheels, by the late 
Mr. John Smeaton, and which we have 
obuined from Sir Joseph Banks, K. B. 
who has permitted our draughtsmen to 
make copies of Mr. Smeaton's original 
drawings which are in his possession. 
The first is an undershot water-wheel. 
See fig I.Plate II. MiU-work. 

A is the main shaft, or axis, upon which 
the wheel turns, and which commum- 
cates its power to the interior mechanism 
of the mill -. aaa a are six arms mor- 
ticed into this shaft, and supporting the 
rim, b b of the wheel; into this rim the 
starts, e e, are morticed; these are short 
pieces of wood, to which the float 
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boards,//, are nailed ; it is by the action 
of the water upon these that the wheel is 
turned : g g are boards fixed obliquely,' 
and extending from one float to the next ; 
they are to prevent the water passing 
through the wheel without acting upon 
it. B B is a -circular breasting or sweep, 
which is made to fit to the wheel as close 
as possible without touching, so that 
very little water may escape ; the ends 
of the boards also fit the sides of the 
wheel-race, or trough, in the same man- 
ner. D D is the crown of the breasting, 
which is a segment of a circle. And d 
is the shuttle, by which the quantity of 
water going to the wheel is regulated, 
and consequently its power. There are 
two of the rims, h by (though only one is 
seen, the other being behind it) with 
separate sets of arms and starts, to sup- 
port the float-boards at each end; and 
in some very broad wheels three rings 
are employed. 

Figure 2. is an overshot water-wheel, 
as designed by Mr. Smeaton, and gene- 
rally recommended by him in the latter 
years of his business. 

A is the main shaft, with two sets of 
clasp arms embracing it, and suppoi*ting 
two rings (one only of which, a a, is seen, 
the other being behind it) parallel to each 
other, and at the distance apart of the 
breadth of the wheel : 6 6 are a number 
of boards nailed down to tlie rings at 
their ends, in the same manner as flooring- 
boards are nailed upon the joists, and 
forming, upon the wheel, a complete 
cylinder: on each of the ends of these 
boards a circular ring, d d, is fixed, and 
between these the boards, forming the 
buckets are fastened, by having their 
ends let into grooves made iathe inside. 
of the rings d<f; the bucket-boards are 
each composed of two pieces, as is suffi- 
ciently explained in the figure. The 
pen-trough, which brings the water to 
the wheel, is next to be described ; it is 
a lone square trough, B B, with a hole 
•in its bottom at one end, through which 
it delivers its water upon tlie wheel: e 
is a board called the shuttle, covering 
this hole, and made to fit water-tight up- 
on the bottom of the trough by leather ; 
it is drawn backwards or forwards by a 
rod connecting it with a lever, /, by 
which the miller can draw it : A is a beam 
across the pen-trough: and k, an iron 
bolt to support the bottom of the trough; 
the edge of the hole over which the wa- 
ter runs, is the distance of one bucket 
VOL. VIII. 



beyond the perpendicular line going 
through the centre of the wheel; and it 
is formed of iron plate, with a sharp edge, 
to avoid dropping ; the edge of the shut- 
tle is also covered with iron plate, 
that the water may be delivered clean, 
and in one entire sheet. The first-men- 
tioned iron plate is bent so as to dehver 
the water nearly horizontally. The wheel 
is inclosed in a close breasting of stone, 
DD. 

Attempts have been made to construct 
•water-wheels which receive the impulse 
obliquely, like the sails of a common 
wind-mill. By this means a slow but 
deep river could be made to drive our 
mills ; though much power would be lost 
by tlie obliquity. Dr. Robison describes 
one that was very powerful;, it was a 
very long cylindrical frame, having a 
plate standing out from it, about a foot 
broad, and surrounding it with a very ob- 
lique spiral, like a corkscrew. This was 
immersed nearly a quarter of its diame- 
ter (which was 12 feet), having its axis 
in the direction of the stream. By the 
work performed, it seemed more power- 
ful than a common wheel that occupied 
the same breadth of the river. Its length 
was not less than 20 feet : had it been 
twice as long, it would have nearly dou- 
bled its power, without occupying more 
of the water-way. Perhaps such a spiral 
continued quite to the axis, and moving 
in a suitable canal, wholly filled by the 
stream, might be an advantageous way of 
employing a deep and slow current. 

An undershot mill, witti oblique float- 
boards, was invented by the late Mr. 
Besant of Brompton ; it promises to be of 
great service in some situations. In com- 
mon water-wheels, more than half the 
quantity of that fluid passes from the gate 
through the wheel without affording it 
SMy assistance ; the action of the floats is 
resisted by the incumbent atmosphere, 
at the moment when these leave the tail- 
water ; and as a similar proportion of 
water, with that which passed between 
the floats and the head, necessarily flows 
between them at the tail, the motion of 
the wheel is greatly impeded. On the 
contrary, by Mr. Besant's contrivance, 
no water can pass, except that which acts 
with, all its force on the extremity of the 
wheel ; and, as the floats emerge from 
the water in an oblique direction, the 
weight of the atmosphere is thus prevent- 
ed from taking any effect. A great ad- 
vantage of this construction is, that the 

tJ 
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wheel works are lighter, owing to a ten- 
dency to floating. When working in deep 
tail-water it is decidedly superior, carry- 
ing weight in the proportion of three to 
one 

Messrs. Polfreeman and Co. lately pur- 
chased the patent- right given to Mr. 
Hawkins for his invention of floating 
water-mills, and established one, by per- 
mission of the Board of Navigation, on the 
Thames. This kind of mill might be 
more generally used, with great advan- 
tage to the public ; and, in lieu of being 
constructed as tide-mills (which require 
that the work should all revolve, either 
with or against the sun), would, perhaps, 
be something improved by allowing the 
hulks, in which they are built, to swijig 
round, Uke vessels at single anchor, in the 
tide's way. 

MiLi.8, wind, are, in their general con- 
struction, much the same as water-mills ; 
adverting to the difference of the power 
by which they are acted upon. The ex- 
ternal apparatus consists chiefly of the 
sails, or vanes, which are commonly foHr, 
placed in nearly a vertical position, and 
giving, as they turn, a rotatory motion 
to an axis inclining but little from the 
horizon. The form of the arms and 
Yanes being so well known, we shall 
refrain from describing them in this 
place 

The direction of the wind being ex- 
tremely uncertain, it becomes necessary 
to have some contrivance for turning the 
sails towards it; for this purpose two 
modes are in more general use. In one, 
the whole machine is sustained upon a 
moveable Arbor or axis, perpendicular 
to the horizon, and supported by a 
strong stand, op foot, very firmly fixed 
in the earth : thus, by means of a lever, 
the whole may be turned round to 
any direction. In the other way, only 
the upper psirt is moveable : the roof 
being a kind of cap, joining to the 
axis, on which the sails, or vanes, are 
fixed, and working round by means of an 
endless screw, that acts upon a ratchet 
fi«me, embracing the lower part of the 
cap. The former mode ipplies chiefly 
to what are called post-mills ; the latter, 
to fixed-mills built of masonry. 

We offer the following table of veloci- 
ty and power, resulting from the experi- 
ments of Mr. Smeaton, and confirmed by 
Dr. Hutton, Mr. Rouse, &c By it our 
readers will be able to compute to any 
extent, when on the subject of the wind's 
progress. 
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Hoar. 
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Avd. Pounds. 


1 


1.47 


.005 


2 


2.93 


.020 


3 


4.40 


.044 


4 


5.87. 


.079 


5 


7.33 


.123 


10 


1467 


.492 


15 


22.00 


1.107 


20 


29.34 


1.968 


25 


36.67 


3.075 


30 


44.01 


4.429 


35 


51.34 


6.027 


40 


58.68 


7.873 


45 


66.01 


9.963 


50 


73.55 


12.300 


60 


88 02 


17.715 


80 


117.36 


31.490 


100 


14670 


49 200 



Whatever varieties may arise as to the 
internal structure ot* windmills, there arc 
certain rules with regard to the position, 
shape, and magnitude of sails, which will 
bring them into the best state to receive 
the action of the wind, and to produce a 
fulj effect. M. Parent set his sails^ or 
vanes, at an angle of 55° from the axis on 
which they project; and that would have 
certainly proved the best, if no other ob- 
ject than the acquisition of a certain de- 
gree of velocity had been desirable ; but 
we find that from 729 to 75° gives a great- 
er power i consequently, in their gene- 
ral application, vanes standing at that an- 
gle, or within one or two degrees more 
or less, are best calculated to produce a 
sufficient impetus for light breezes. 

Mr. Smeaton made several ei^periments, 
which gave results proving the hypothe- 
sis just stated. He had vanes set at the 
following angles, and found it better to 
give an excess of retirement from, than 
an excess of exposure to, the wind. 



No. 
1 . 


Anele wiih 

tbe Rui. 

. . . 72'» . 


Anule with the Phine 

of Motion. 
... 18^ 


2 . 


. . . 71 . 


... 19° 


3 . 


... 72 . 


... 18® in the middle. 


4 . 


... 74 . 


... 16° 


5 . 

6 . 


, ,,77i . 
... 83 . 


. . . 12°^ 

. . . 7° at the extremity. 



He also tried the effects of a greater 
expanse of surface upon the same radius ; 
the result was, that a broader sail, in all 
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cases, required a larger angle ; and that 
frustrated pyramidal sails, having- their 
bases outw^ards, were more powerful than 
parallelograms, the extreme or outer 
bar being onerthird the depth of the whip, 
or vane staflT. Attempts were made to 
fill the whole space with sails ; but it was 
evident, that, for want of suificient pas- 
sage for the wind, the intention was not 
fulfilled : when more than seven-eighths 
of the area was spread with sail, there 
was an immense pressure, which caused 
much friction and imminent danger, while 
the velocity was rather diminished than 
augmented. Length of sail is a ^reat ob- 
ject, so far as relates to the acqiusition of 
power, but where an excess prevails, ma- 
ny injuries are sustained ; notwithstand- 
ing the bpom and gtiys, used in many 
places for the support of long arms. 

As water-mills are, in general, stopped 
by shutting out the water, and thus de- 
barring further influence of the power at 
pleasure ; so windmills are commonly 
stopped by a pinch, or pressure, on the 
axis bearing the vanes. Some are like- 
wise acted upon by a weight which tends 
to retard the motion, and so slackens the 
rotation as to enable the pinch to have 
more effect. We have seen instances 
where the great axle could be cast off in 
an instant ; so that, although the vane? 
might continue to go round, the interior 
movements w^e stopped. This is an 
excellent contrivance, and may often save 
a mill from being burnt, when by acci- 
dent, or neglect, the stones have come in 
contact, and produced collisive sparks. 
But in such case, it is obvious that a suffi- 
cient counter-check should be created to 
retard the motion of the vanes ; else they 
would, from want of due opposition, move 
round with g^eat rapidity, and produce 
other dangers no less imminent. This 
prevention is easily effected, by causing 
the lever, which raises the' main axle, to 
act ag^liist a stiff-set wheel, capable of 
checking its progress. 

Some mills have a weathercock placed 
in the line with the axis, projecting se- 
veral feet, and having sufficient surface 
to cause the cap to move round, so as al- 
ways to keep the butt of the axle direct 
to the wind. This is an admirable expe- 
dient, inasmuch as it effectually answers 
the intention, and supersedes the neces- 
sity for the miller's constant attention to 
the wind ; which, when variable, occa- 
sions considerable interruption to other 
avocations, and may, eventually, be at- 
tended both with loss of time and some 
damage. 



Mr. John By water, of Nottingham, ob- 
tained a patent for clothing and uncloth- 
ing the sails of windmills while in mo- 
tion : his contrivance was nothing more 
than causing them to roll up lengthwise,, 
by means of small wheels or ratchets, 
placed near the axis, and acted upon by 
it in its revolution. 

Mills, horizontal vdnd, have likewise 
been tried, but they are both trouble- 
some to manage and deficient in power : 
on the other hand, they are far safer, and 
cheaper in their construction than the 
vertical kind. The simplest mode of con- 
structing a windmill is with a spiral sail, 
passing round a centre pole, tapering to- 
wards the summit, and spreading to a 
great width at the base. This certainly 
has not very great piowers, but acts with 
great uniformity,- and requires no atten- 
dance, since it matters not from what 
quarter the wind blows. We consider 
this machine to be very well calculated 
for raising water from fens, &c. both on 
account of its cheapness and its safety, 
even in the most exposed situations. The 
pole, or axis, to which the sail is fastened 
all the way up, being perpendicular, and 
every part presented to the wind giving 
it a tendency to rotation, while the main 
part being below, insures a steady action, 
and that absence of violent friction which 
cannot be effected in a vertical mill, or in 
any machine, where the* greater part of 
the power is derived from the extremi- 
ties of long arms or vanes. See Wurs- 

MILL. 

Mills, ?ioree and hamf, are usually upon 
a small construction, rarely palculated to 
produce any considerable effect, and 
more appropriate to domestic purposes 
of inferior consideration. These machines, 
as their names imply, derive their action 
from animal force, which is unquestion- 
ably the dearest, most irregular, and least 
efficient, of all the powers hitherto appli- 
ed to mechanism. In horse-mills, one« 
two, or more horses, or other cattle, are 
made either to draw, or .push before 
them, levers, which project from a cen- 
tre shaft, bearing tlie great horizontal 
wheel that gives motion to the more re- 
mote parts, and which act with more or 
less effect, according to the length of the 
levers, and the number of cattle employ- 
ed. For threshing, drawing water, grind- 
ing, polishing, &c. such a power answers 
as a substitute where water is not at com- 
maiid. But, owing to the inequality of 
pace, and to the great propensity all ani- 
mals have to lean towards the centre (in. 
lieu of moving with freedom along ther 
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given circle of perambulation,) all ma- 
chines worked by cattle invariably be- 
come speedily deranged, and are .encum- 
bered with an excess of friction. Hand- 
mills labour under a similar inconveni- 
ence : though such as are regulated by 
fly-wheels, which occasion a great accu- 
mulation of force, and at the same time 
disppse to a degree of regularity in its 
action, are both more efficient an<l more 
durable. Of these we have numbers, 
such as chaff-cutting machines, grind- 
stones, &c. J indeed, the mangle may be 
included among this class. In several 
countries, the whole of the flour, meal, 
&c. used by the natives, are produced by 
means of hand-mills; out legislature, 
however, considering these as drawbacks 
on the livelihood of a very numerou.s 
class, has prohibited their use under ve- 
ry heavy penalties. In many parts of 
Scotland the tenants are generally thirl- 
ed, i. e. invariably obliged to send what- 
ever corn they wish to g^ind to some 
g articular mill ; any deviation is actiona- 
le. This was at one time, perhaps, 
necessary, for the encouragement of mil- 
lers, when they first introduced water 
machinery into that kingdom ; at present 
it operates not only as an inconvenience, 
but, in many instances, as a hardship, a- 
mounting nearly to a prohibition. The 
evil, however, sometimes carries its own 
remedy, for the Jenants sell their corn to 
the owner of some other neighbouring 
mill; and, when it is ground, buy the 
flour it produced ; thus they evade the 
thirling, which binds only to the grinding 
of what they do not dispose of. 

Mills, barhf are most frequently work- 
ed by cattle, and perform their office by 
means either of large beams called beetles, 
which being lifted in successive order 
fall into cavities wherein the bark, pre- 
viously dressed in a proper manner, is 
placed, and pounds it to a sufficient de- 
gree of fineness to answer the tanner's 
purpose. Madder, and many other arti- 
cles used in various trades are also bro- 
ken In the same manner. Paper is made 
fi*om rags, which being dusted in sieves, 
&c. and soaked, are macerated in a mill, 
which tears the several fibres apart, and 
reduces the whole to a fine pulp. 

Mills, coffee and peppei\ are too well 
known to require detail i we were not a 
little surprised to find the ordi nary ma- 
chinery of this class, when extended to a 
very large scale, obtain a patent for the 
grinding of bark. 

Mills, o»7. are very simple in their con- 
struction, they being nearly the same as 



cyder-mills ; consisting of troughs where- 
in the seed is broken by the passage of 
immense cylinders, or cones, of iron or 
stone, and afterwards put into presses for 
the purpose of forcing the oil from the re- 
siduum ; which is sold under the name 
of oil-cake, for the purpose of fatting cat- 
tle. 

Mills, copper and 6rcw», are almost 
invariably worked by water, having large 
wheels that give immediate action to 
hammers of great weight, some being 
near three hundred weight ; these beat 
out the large slabs and bricks of metal 
into various forms, such as kettles, cop- 
pers, boilers, &c. and roll out sheeU for 
various purposes, but especially for cop- 
pering the bottoms of snips. This pro- 
cess is effected by passing the heated me- 
tal between two cast-iron cylinders, of 
about a foot diameter, which, having con- 
trary motions, draw it through a small in- 
teiVal left between tliem ; and, by reduc- 
ing the thickness, give greater surface to 
the sheet. In this manner the metal may 
be brought to any degree of thinness ; the 
workmen bringing the cylinders nearer 
to each other, by means of screws at 
each end, every time a plate has been 
passed. The same mills have shears, 
worked by offsets from the counter- 
wheels, that cut the edges of the plates 
perfectly even, and are sufficiently forci- 
ble to divide lumps of copper, full an 
inch thick, and six or seven in breadth, 
at one cut, the metal being previously 
brought to a red heat. 

Mills, nlk^ cotton^ &c. require much 
delicacy in their construction ; their prin- 
cipal movements depend on the same 
principles as those of the mills described 
in the plate; the more minute parts, 
such as the bobbins, &c. being moved by 
means of one or more leather straps pass- 
ing them in close contact, so as to oc. 
casion them to revolve with au astonish- 
ing degree of velocity. 

Mills, saxo, though extremely simple 
in their parts, require the greatest care 
in their formation. The saws, which are 
moved by cranks (much the same as 
those in use for pumps in water works), 
must be set with most scrupulous exact- 
ness, else they will not only tear oblique- 
ly, and destroy much wood, but create 
such an accumulation of friction, as must 
deteriorate the powers of the machine so 
as \o approach the equilibrium. In most 
instances, the timber is brought forward 
to ^he saw by means of a small toothed 
wheel, and an axle^ whereon the rope 
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that puUs the timber is gradually coiled. 
See Saw-mii^l. 

MTI.LS, fiaxy are generally worked by 
cattle ; their construction is simple ; the 
essential parts being the hackle, which 
combs the flax ; and the scutcher, which 
strikes it : both tend to clearing away 
the coarser and unequal fibres, and to 
prepare the material for being spun, ei- 
ther by hand, or by means of machinery. 

We feel some surprise at the neglect 
shewn towards a very ingenious and use- 
ful invention in the department of mill- 
work ; tyiz. the action of wheels, mutu- 
ally, without the aid of cog^, or teeth. 
We have instances of wheels having 
been worked for nearly 30 years, simply 
by means of contact ; the fellies (or cir- 
cumference) being made of pieces of 
wood, having their grain, or fibres, all 
pointing to the centre. This produces a 
certain degree of roughness, exteriorly, 
which causes two wheels, thus formed, 
to bind sufi[]ciently for the purposes of 
communicating rotation, where the stress 
is not excessive; and even in that case, 
much may be effected by causing the 
wheels to bear very hard against each 
other, so as to excite friction to such an 
extent as may overcome the resistance 
of the weight, &c. We have seen a spin- 
ning machine consisting only of a vertical 
wheel (turned by a foot-lathe), that had 
its perimeter armed with a band of stout 
butt-leather ; which coming in contact 
with a number of bobbins, &c. caused 
all to move with great rapidity. Each 
bobbin was under the care of a little 
girl, who, by means of a slider, could 
either set it to work by approximation to 
the wheel, or liberate it from agency by 
withdrawing it from contact. 

Having said thus much on the subject 
of mill-work, we beg leave to refer those 
of our readers, ^who may be in search of 
abstruse knowle'dge, to Olinthus Grego- 
ry's work on the Theory of Mechanics; 
and to the excellent practical treatise of 
the late Mr. Sraeaton, for a great variety 
of experiments, not only in this, but in 
many other most important branches of 
mechanics; which the limits of our vo*> 
lumes do not permit us to enter upon in 
any other than a briet^ summary, and po- 
pular manner. 

MixL. From and after July 1, 1796, 
every miller shall have in his mill a true 
balance, with pi-oper weights ; and every 
miller, in whose mill shall be found no 
balance or weights, shall foifeit not ex- 
ceeding 20». 

Every person may require the miller 



to weigh, in bis presence, the com before 
it shall be g^und, also after it shall be 
ground ; and if he refuse, he shall forfeit 
not exceeding 40». Every miller shall, 
if required, deliver the whole produce of 
the corn, allowing for the waste in grind- 
ing wnd toll, when toll is hereinafter al- 
lowed to be taken, on pain to forfeit not 
exceeding 1«. per bushel, and treble the 
value of the deficiency. Where toll is 
allowed to be taken, it shall be deducted 
before the com is put into the mill. 
From and after June 1, 1796, no miller 
shall, under the penalty of 51. take any 
part of the corn, or of the produce, for 
toll ; but in lieu thereof he shall be enti- 
tled to demand payment in money. JBut 
where the party shall not have money to 
pay for grinding, the miller, with his con- 
sent, may take such part of the com asi 
will be equal to the money price, ex- 
pressed in their table of prices for grind- 
ing. Also, nothing in this clause shall ex- 
tend to the ancient mills called soke-mills, 
or such others where the possessors are 
bound to grind for particular persons, or 
within particular districts, and to take a 
fixed toll. 

From and after June 1, 1796, every 
miller shall put up in his mill a table of 
the prices, or of the amount of toll at his 
mill, on pain of forfeiting not exceeding 
20*. 

MILLEPES, the common wood-hiue, a 
species of the oniscus, with a blunt fork- 
ed tail. See Owiscrs. 

MILLEPORA, in natural history, a ge- 
nus of insects of the Vermes Zoophyta 
class and order. Animal an hydra or 
polype; coral mostly branched, and co- 
vered with many cylindrical turbinated 
pores ; hence its name, a thousand pores. 
There are more than thirty species, of 
which we shall notice M. mmiacea, very 
minute, branching into small lobes, and 
covered with very small pores. This is 
an inhabitant of the Mediterranean and 
Indian Seas; is a. beautiful little coral, 
and the smallest of the genus, being sel- 
dom more than a quarter of an inch 
high ; the whole surface when magnifi- 
ed appears full of white blind pores^ and 
on the tops of the lobes are several 
scattered holes surrounded with a mar- 
gin ; the base is broad, by which it ad- 
heres to shells, corals, and rocks. M. 
cervicomis; a little compressed, decho- 
tomous, with cells on both sides, and tu- 
bular, somewhat prominent florets. It 
is found in the Mediterranean and on the 
Cornish coast five or six inches high ; 
reddish or yellowish brown, branched 
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like the horns of a stag", and appearing 
as if covered with varnish. M. po\y- 
morpha; crustaceous, solid, irregularly 
shaped, but generally branched and tu- 
berculate, and without visible pores ; in- 
lubitsmost European seas, and is the com- 
mon coral of the shops ; in many pla .».'s it 
grows in such abundance that it is burnt 
ror manure ; its colour is either red, yel- 
lowish screen, and sometimes white. It 
is frequently shaped like a walnut, often 
in large compressed masses, sometimes 
like a small bunch of grapes, but most 
frequently in short irregular ramifications, 
of a chalky tuberculate appearance and 
stony substance. 

M1LX.ERIA, in botany, so named in 
honour of Philip Miller, author of the 
Gardener's Dictionary and Calendar ; a 
genus of the Syngenesia Polygamia Ne- 
cessaria class and order. Natural order 
of Composite Oppositifolix. Corymbi- 
fbrx, Jussieu. Essential character : calyx, 
three-valved; ray of the corolla halved ; 
down none; receptacle naked. There 
are three species ; of which M. hi flora, 
two-flowered milleria, is an annual plant, 
rising with an herbaceous stalk upwards 
of two feet high, branching out at a small 
distance from the root into three or four 
slender stalks, which are almost naked 
to the top, where they have two lanceo- 
late leaves placed opposite, nearly two 
inches long ; they have three longitudinal 
veins, and are slightly indented on their 
edges; the flowers come out at the foot- 
ataJks of the leaves, in small clusters; 
the common calyx is composed of three 
orbicidar leaves, compressed together: 
in each of these are two imperfect her- 
maphrodite florets, which are. barren; 
ana one female ligulate fruitful floret, to 
which succeeds a roundish angular seed, 
inclosed in the calyx. This plant was dis- 
covered at Campeacby, by Dr. Hous- 
ton. 

MILLET. See Milium. 

MILLING, in the manufacture of cloth, 
the same witii fulling. See FvLLiiro. 

MILLION, in arithmetic, the number 
of ten hundred thousand, or a thousand 
times a thousand. 

MILREE, a Portuguese gold coin, 
equal to 5«. 7Jrf. of our money. 

MIMOSA, in botany, a genus of the 
Polygamia Monoecia class and order. 
Natural order of Lomentaceae ; Legumi- 
nosse, Jussieu. Essential character: her- 
maphrodite, calyx five-toothed; corolla 
five-cleft ; stamina five or more ; pistillum 
one ; legume : male, calyx five-toothed ; 
corolla five-cleft; stamina five,ten,or more. 
There arc eighty-five species; among 



which the M. sensitiva, sensitive plant, 
rises with a slender woody stalk seven or 
eight feet in height, armed with short 
recurved thorns ; the leaves grow upon 
long foot-stalks, which are prickly, 
each sustaining two pair of wing^ ; from 
the place where tliese are inserted come 
out small branches, having three or four 
globular heads of pale purplish flow- 
ers, coming out from the side, on short 
peduncles; the principal stalk has many 
of tliose heads of flowers on the upper 
part, for more than a foot in leng^; 
this, as also the branches, is terminated 
by like heads of flowers ; the leaves move 
but slowly when touched, but the foot- 
stalks fall, when they are pressed pretty 
hard. It is a native of Brazil. M. pudi- 
ca, humble plant, has the roots composed 
of many hrfiry fibres, which mat closely 
together; from these come oat several 
woody stalks, declining towai'ds the 
ground, unless supported ; they are arm- 
ed with short recurved spines, having 
winged or pinnate leaves; flowers from 
the axils, on short peduncles, collected in 
small globular heads, of a yellow colour. 
** Naturalists," say& Dr. Darwin, " have 
not explained the immediate cause of the 
collapsing of the sensitive plant ; the 
leaves meet and close in the night during 
the sleep of the plant, or when exposed 
to much cold m the day-time, in the same 
manner as when they are affected by ex- 
ternal violence, folding their upper sur- 
faces together, and in part over each 
other, like scales, or tiles, so as to expose 
as little of the upper surface as may be 
to the air; but do not, indeed, collapse 
quite so far; for when toilched in the 
night during their sleep, they fall still 
further: especially when touched on the 
foot-stalks between the stems and the 
leaflets, which seems to be their most 
sensitive, or irritable part. Now as their 
situation after being exposed to external 
violence resembles their sleep, but with 
a greater degree of collapse, may it not 
be owing to a numbness or paralysis con- 
sequent to too violent irritation, like the 
fiuntings of animals from pain or fatigue? 
A sensitive plant being kept in a dark 
room till some hours after day-break, its 
leaves and leaf-stalks were collapsed as in 
its most profound sleep ; and on expos- 
ing it to the light, above twenty minutes 
passed before the plant was thoroughly 
awake, and had quite expanded itself. 
During the night the upper surfaces of 
the leaves are oppressed; this would 
seem to show that the office of this sur- 
face of the leaf was, to expose the fluids of 
the plant to the light as well as to the air." 
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Dr. Darftrin has thus characterized these 
plants. 

** Weak with nice sense the chaste Mi- 
mosa stands, 

Fronoi each rude touch withdraws her 
timid bands: 

Oft as light clouds o'erpass the summer 
glade, 

Alarm'dshe trembles at the moving 
shade ; 

And feels aUve through all her tender 
form, 

The whisper'd murmurs of the gather- 
ing storm i 

Shuts her sweet eyelids to approaching 
night. 

And hails with freshened, charms the 
rising light," 

MIMULUS, in botany. Monkey floxoeVi 
a genus of the Didinainia Angiospermia 
class and order. Natural order of Per- 
sonatse. Scrophularix, Jus&ieu. Essen- 
tial character: calyx four-toothed, pris- 
roatical : corolla ringeot ; the upper lip 
folded back at the sides : capsule, . two- 
celled, many-seeded. There are four 
species, natives of North and South Ame- 
rica. 

3HIMUSOPS,' in boteny, a genus of the 
Octandria Monogynia class and order. 
Natiiral order of Hoiorace^e. Sapotae, 
Jussteu. Essential character : calyx four- 
leaved; petals fourj nectary sixteen- 
leaved; drupe acuminate. There are 
three species, of which M. elengi is a mid- 
dle »zedtree»with entire smooth leaves; 
flowers axillary, on many simple pedun- 
cles; calyxes tomentose ; berry superior; 
defended at the base by the permanent 
calyx, having an obsoJete groove on one 
side, sbagreened all over with very mi- 
nute callous dots. . It is a native of the 
East Indies, where it is much cultivated 
on ac<x>unt of its fragrant flowers, which 
come out chiefly in the hot season. 

MIN A, in Grecian antiquity, a money 
of account, equal to an hundred drams. 

MIND. See Philosopht of the Mind, 

MINE, in natural history, a place un- 
der ground, where metals, minerals, or 
even previous stones, are dug. 

As, therefore, the matter dug out of 
mines is various, the mines themselves 
acquire various denominations, as gold- 
mines, silver-mines, copper-mines, iron- 
mines, diamond-mines, salt-mines, mines 
of antimony, of alum, &c. 

Mines, then, in general, are veins, or 
cavities within the earth, whose sides re- 
ceding from* or approaching nearer to 



each other, make* them of unequal 
breadths in different places, sometimes 
forming larger spaces, which are called 
holes: they are filled with substances, 
which, whether metallic or of any other 
nature, are called the lo%ds : when the 
substances forming these loads are redu- 
cible to metal, the-loads are by the miners 
said to be alive ; otherwise they are called 
dead loads. In Cornwall and Devon, the 
loads always hold their course from east- 
ward to westward ; though in other parts 
of England they frequently run from 
north to south. The miners report, that 
the sides of the load never bear in a per- 
pendicf^lar, but constantly underlay, ei- 
ther to the north or to the south. The 
load is frequently intercepted by the 
crossing of a vein of earth or stone, or 
some diflPerent metallic substance; in 
which case it generally happens, that one 
part of the load is moved a Qonsiderable 
distance to the one side. This transient 
load is by the miners called flooking: and 
the jjart of the load which is to be moved 
is said to be heaved. According to Dr. 
Nichols's observations upon mines, they 
seem to be, or to have been, the chan- 
nels through which the waters pass with- 
in the earth, and, like rivers, have their 
small branches opening into them, in all 
directions. Most mipes have streams of 
water running through tliem; and when 
they are found dry, it seems to be owing 
to the waters having changed their course, 
as being obliged to it, either because the 
load has stopped up the ancient passages, 
or that some new and more easy ones are 
made. Mines, says Dr. Shaw, are liable 
to many contingencies; being sometimes 
poor, sometimes soon exhaustible,- some- 
times subject to be/lrowned, especially 
when deep, and sometimes hard to trace; 
yet there are many instances of mines 
proving highly advantageous for hun- 
dreds of years': the mines of Potosirare to 
this day worked with, nearly the same 
success as at first ; the gold-mines of 
Cremnitzhave been worked almost these 
thousand years; and our Cornish tin- 
mines are extremely ancient. The neat 
profit of the silver alone, dug in the Mis- 
nian silver^mines in Saxony, is still, in the 
space of eight years, computed at a thou- 
sand six hundred and forty-four millions, 
besides seventy-three tons of gold. Many 
mines have been discovered by accident : 
a torrent first laid open a rich vein of the 
silver-mine at Friberg in Germany -i some- 
times a violent wind, by blowing up trees, 
or overturning the parts of rocks, has 
discovered a mine ; the same has happen- 
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ed by violent showers, earthquakes, thun- 
der, the firing of woods, or even the 
stroke of a plough-share, or horse's hoof. 

But the art of mining does not wait for 
these favourable accidents, but directly 
goes upon the search and discovery of 
such mineral veins, ores, or sands, as may 
be worth the working for metal The 
principal investigation and discovery of 
mines depend upon a paiticular sagacity, 
or acquired habit of judging from particu- 
lar signs, that metallic matters are con- 
tained in certain parts of the earth, not far 
below its surface. The principal signs of 
a latent metallic vein seem reducible to 
general heads, such as, 1. The discovery 
of certain mineral waters. 2. The disco- 
loration of the trees or grass of a place. 
3. The finding of pieces of ore on the sur- 
face of the ground. 4. The rise of warm 
exhalations. 5. The finding of metalUc 
sands, and tlie like. All which are so ma> 
ny encouragements for making a stricter 
search near the places where any thing 
of this kind appears; wheiice rules of 
practice might be formed for reducing 
this art to a greater certainty. But when 
no evident mark of a mine appears, the 
skilful mineralogist usually bores into the 
earth, in such places as from some analogy 
of knowledge, gained by experience, or 
by observing the situation, course or na- 
ture of other mines, he judges may con- 
tain metal : this method of boring we have 
already given under the article Boaino. 

After the mine is found the next thing 
to be considered is whether it may be dug 
to advantage. In order to determine thi^, 
we are duly to weigh the nature of the 
place and its situation, as to wood, water, 
carriage, healthiness, and the like, and 
compare the result with -the richness of 
the ore, the charge o/ digging, stamping, 
washing, and smelting. 

Particularly the form and situation of 
the spot should be well considered. A 
mine must either happen, 1. In a moun- 
tain. 2. In a hill. 3. In a valley. Or, 4. 
in a flat. But mountains and hills are dug 
with much greater ease and convenience, 
chiefly because the drains and burrows, 
that is, tlie adits or avenues, may be here 
r^dily cut, b6th to drain the water and 
to form gang^'ays for bringing out the 
lead, &c. In all the four cases we are to 
look out for the veins, which the rains, or 
other accidental thing, may have laid 
bare; and if such a vein be found, it may 
often be proper to open the mine at that 
lace, especially if the vein prove tolera- 
ly large and rich : otherwise the most 
commodious place for situation is to be 
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chosen for the purpose, v». neither on s 
flat, nor on the tops of mountains, but on 
the sides. The best situation for a mine, 
is a mountainous, woody, wholesome spot, 
of a safe easy ascent, and bordering on a 
navigable river. The places abounding 
with mines are generally healthy, as stand- 
ing high, and every where exposed to the 
air; yet some places where mines are 
found, prove poisonous, and can, upon no 
account, be dug, though ever so rich: 
the way of elamining a suspected place of 
this kind is, to make experiments upon 
brutes, by exposing them to the effiuvia 
or exhalations, to find the effects. 

Miirx, in fortification, &c. is a subter- 
raneous canal or passage, dug under any 
place or work intended to be blown up by 
gunpowder. The passage of a mine lead- 
ing ^ the powder is called the gallery ; 
and'he extremity, or place where the 
powder is placed, is called the chamber. 
The line drawn from the centre of the 
chamber, perpendicular to the nearest 
surface, is called the line of least resist- 
ance ; and the pi^ or hole, made by the 
mine,^ when sprung or blown up, is called 
the excavation. The mines made by the 
besiegers in*the attack of a place are 
called simply mines ; and those made by 
the besieged, countermines. The fire is 
conveyed to the mine by a pipe or hose, 
made of coarse cloth, of about an inch 
and half in diameter, called saucisson, ex- 
tending from the powder in the chamber 
to the beginning or entrance of the gal- 
lery, to the end of which is fixed a match, 
that the miner who. sets fire to it may 
have time to retire before it reaches, the 
chamber. It is found by experiments, 
that the figure of the excavation made by 
the explosion of the powder is nearly a 
paraboloid, having its focus in the centre 
of the powder, and its axis the line of 
least resistance ; its diameter being more 
or less, according to the quantity of the 
powder, to the same axis, or line of least 
resistance. 

MINERAL waters. See Waters, nun- 
era/. 

MINERALIZER, a name to any sub- 
stance found in natural combination with 
a metal ; thus lead is said to be mineral- 
ized by sulphur, when combined with it 
in the native sulphuret. 

MINERALOGY, that science which 
teaches us the properties of mineral 
bodies,, and by which we learn bow to 
characterize, distinguish, and class them 
into a proper x>rder. Mineralogy seems 
to have been in a manner coeval with the 
world. Precious stones of rapous kinds 
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appear to have been well known among* 
the Jews and Egyptians in the time of 
Moses ; and even the most rude and bar- 
barous nations appear to have had some 
knowled^ of the ores of different metals. 
As the science is nearly allied to chemis- 
try, it is probable that the improvements, 
both in chemistry and mineralogy, have 
nearly kept pace with each other ; and in- 
deed it is but of late, since the principles 
of chemistry were well understood, that 
mineralogy has been advanced to any de- 
gree of perfection The best »ay of 
studying mineralogy, therefore, is by ap- 
plying chemistry to it ; and not content- 
mgf ourselves merely with inspecting the 
outsides of boiiies, but decomposin,^ 
them according to the rules of cnemis- 
try. This method has been brought to 
the greatest perfection by M. Pott of Ber- 
lin, and after him by Mr. Cronstedt of 
Sweden. To obtain this end, chemical 
experiments in the large way are, with- 
out doubt, necessary ; but as great tracts 
of the mineral kingdom have been ex- 
amined in this manner by different wri- 
ters, the curious mineralogist need not 
repeat those experiments in their whole 
extent. An easy way may be adopted, 
which even for the most part is sufficient, 
and the processes of which, though made 
in miniature, are as scientificaJ as the 
common .manner of proceeding in the 
laboratories, since it imitates that, and is 
also founded on the same principles. 
This method consists in making the ex- 
periments upon a piece of charcoal, with 
the concentrated flame of a candle direct- 
ed through a blow- pipe. The heat oc- 
casioned by this is very intense, more 
especially if a stream of oxygen gas be 
thrown upon the subject under exami- 
nation ; and the different mineral bodies 
may thus be burnt, calcined, melted, and 
scorified, ike. as well as in any great fur- 
nace. When earths or stones are to be 
tried* it ia improper to begin immediately 
with the blow-pipe: seme preliminary 
experiments ought to be made, by which 
those in the fire may afterwards be di- 
rected. For instance, a stone is not al- 
ways homogeneous, or of the same kind 
throughout, although it may appear to 
the eye to be so. A magnifying glass is 
thereiTore necessary to discover the hete- 
rogeneous particles, if there be any; and 
these ought to be separated, and every 
part tried by itself, that the effects of 
two different things, examined together, 
may not be attributed to one alone. This 
might hap pen with some of the finer micar, 
whueh are now and then found mixed with . 
VOL. VIII. 



small particles of quartz, scarcely to be 
perceived by the eye. The trapp is also 
sometimes mixed with very fine particles 
of feltspar, or of gilcareous spar, &c. 
After this experiment, the hardness of 
the stone in c|uestion must be tried with 
steel. The flint and garnets are com« 
monly known to strike fire with steel; 
but there are also other stones, which 
though very seldom, are found so hard 
as likewise to strike fire. There is a 
kind of trapp of that hardness, in which 
no particles of felt spar are to be seen. 
Coloured glasses resemble true gems; 
but as they are very soft in proportion 
to these, they are easily discovered by 
means of the file. The common quartz- 
crystals are harder than coloured glasses, 
but softer than the gems. The loadstone 
discovers the presence of iron, when it is 
not mixed in too small a quantity in the 
stone, and often before the stone is roast* 
ed. Some kinds of haematites, and par« 
ticularly the cerulean, greatly resemble 
some other iron ores; but this distin- 
guishes itself from them by a red colour 
when pounded, the others giving a black- 
ish powder, and so forth. 

In a work of this magnitude we cannot 
enter much at large into historical de- 
tails ; itmay, however, be proper to no- 
tice in brief the principal different sys- 
tems that have been given to the world. 

The system of Cronstedt was publish- 
ed in 1758, and for twenty years was 
generally received by the scientific world. 
In 1780, a translation of Cronstedt's mine- 
ral system appeared in Germany, accom- 
panied with notes, by Werrter, the Pro- 
fessor of Mineralogy at Freyberg in 
Saxony. Six years before, the professor 
had published a separate treatise on the 
classification of minerals, in which he 
exhibited much skill in a method of de- 
scribing them by means of external charac- 
ters. Werner's method is chiefly, if not 
wholly followed in Germany, and is high- 
ly regarded in this and other countries. 
This system was introduced here by Mr. 
Kirwan, in 1784, who further elucidated 
it some years afterwards by a new and 
much enlarged addition of his work. In 
preparing the latter edition, Mr. Kirwan 
bad the advantage of consulting one of 
the completest and best arranged collec- 
tions of minerals which had been made in 
any country. This was collected by 
Leske, and after him is called the Leskean 
collection. It was arranged between the 
years 1782-1787, according to the princi- 
ples of Werner, and with his assistance. 
After the death of Leske, a catalogue of 

X 
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it was drawn up, which is divided into 
five parts : the first, which is denominated 
the characteristic part, consists of spe- 
cimens intended for the illustration of the 
external characters *of the classification. 
The second, which is the systematic or 
oryctognostic part, comprehends all sim- 
ple minenJs,distributed according to their 
genera and species, agreeably to the me- 
thod at that time followed by Werner. 
The next is the geognostic geological 
part, which includes the substances found 
in the different kinds of rocks, as they 
are divided into primitive, transition, stra- 
tiform, alluvial, and volcanic mountain. 
This part of the collection is ver^ rich in 
petrifactions. The fourth part is intended 
to illustrate the mineralogy of every eoun- 
tiy on the globe, by exhibiting its mineral 
productions. The fifth part is called the 
economical collection, and is formed of 
specimens which are employed in arts 
and manufactures, as in architecture, 
sculpture, agriculture, jewellery, dyeing, 
clothing, pottery, glazing, enamelling, 
polishing of metals, mrnace-building, me- 
dicine, metallurgy, &c. This short ac- 
count of a very valuable collection may 
be a guide to collectors and amateurs in 
the science. In France, the mineralogi- 
cal treatises of Brochant, Hauy, and 
BrouG[niart, may be noticed ; these have 
iilready been referred to in the course of 
our volumes, but claim a distinct enume- 
ration here. The system of Brochant is 
formed on the principles of Werner's 
classification, and is Uiought to be the 
most perspicuous account of the German 
mineralogy that has yet been published. 
The system of Hauy divides itself into 
four classes. The first class consists of 
^ substances which are composed of an 
acid united to an earth and alkali, and 
sometimes to both. The second class in- 
cludes only earthy substances, but some- 
times combined with an alkali : it con- 
stitutes the silicious genus of other sys- 
tems The thiitl class comprehends com- 
bustible substances which are not metals. 
The metals form the fourth class. This 
is divided into three orders, which are 
characterized by different degrees of oxy- 
dation. Besides these classes, there are 
three appendices. The first contuns those 
substances, the nature of which is not 
sufficiently known to have their places 
accurately assi^ed in the system. The 
second appendix includes ^^gregates of 
different mineral substances: and the 
third is devoted to the consideration of 
volcanic products. 
The system of Brougniart includes sub? 



stances which are not treated of by wri- 
ters on mineralogy, and is divided into 
five classes. The first contains those sub- 
stances, excluding the metals, which are 
combined with oxygen ; it contains two 
orders : the first including sit and water; 
and the second the acids. The second 
class treats of saline bodies, and compre- 
hends the alkaUne and the earthy salts. 
The third class, containing stones, in- 
cludes the hard, the magnesian, and the 
argi Uaceous stones. The fourth class con- 
tains the combustible substances, viz. the 
compound and simple. The ftfth class 
includes metals, which are separated into 
the brittle and the ductile. 

The system of Werner, as given by 
Professor Jameson, has been chiefly ad- 
hered to in this work, and a detadl of the 
several genera will be found in their al- 
phabetical order;, it will therefore be suf- 
ficient in thb place, to give an outline of 
his system. 

He has arranged the characters of mi- 
nerals under four divisions : the external ; 
the internal or chemical ; the physical : 
and the empirical. To the first belong 
the characters drawn from those proper- 
ties which Me obvious to the senses, such 
as colour, luistre, transparency, form, 
texture, hardness, and specific gravity: 
to the second, those which are derived 
from the chemical composition, or dis- 
covered by any chemical change which 
the mineral suffers : to the thira are re- 
ferred those characters which are afford- 
ed by certain physical properties, as elec- 
tricity or magnetism ; and to the fourth, 
a few characters, derived from circum- 
stances frequently observed with re^rd 
to a mineral, as the place where it is 
found, or the minerals by which it is usu- 
ally accompanied. 

Of these divisions, the external cha- 
racters are considered as the most im- 
portant, and it is chiefly with regard to 
them that so much labour has been em- 
ployed on the language of mineralogy. 
The first property is colour, which, 
though but seldom highly characteristic, 
is one of the most obvious characters. It 
varies frequently in the same species, 
and is liable to change by very trivial fo- 
reign circumstances ; . it always enters, 
however, into the desciwtion. To give 
precise ideas of the different shades of 
colour, Werner has fixed on certain prin- 
cipal or standard. colours, to which the 
subordinate shades are referred ; defining 
them by means of an epithet, either ex« 
preasive of the intermixture of one of 
tb« principal colours with the other, or 
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derived from some mibstance familiarly 
known, the colour of which is constant. 
The firincipal characters are white, grey, 
black, blue, green, yellow, red, and 
brown. Of these are numerous subordi- 
nate colours, as bhiish-grey, greyish-black, 
&c. These are not always well marked, 
but incline to, are intermediate, or pass 
into each other. The shade of colour is 
of different intensities, as dark, deep, 
light, and pale. Besides these, other va- 
rieties are introduced, as dotted^ striped, 
zoned, &c. and the colour lA varied by 
scraping the surface, affording a charac- 
ter called a streak. 

Lustre denotes the relation which a 
fossil bears to the reflection of the light 
from its surface. According to Werner, 
"resplendent" denotes the highest de- 
gree of lustre, which is such as to be seen 
at a considerable distance ; *' shining" is 
applied when the lustre, though pcrceiv- 
ed at a distance, is not so well observed 
as on li near approach ; *,* glistening,** 
when it is perceptible only at a very short 
distance ; *' glimmering,'* when some of 
the minute parts only of a surface reflect 
a weak light :~and ** dull,** when lustre is 
entirely wanting. Different kinds of 
lustre are also marked, as the metallic, 
adamantine, vitreous, waxy, pearly, and 
resinous. 

Transparency is denoted by different 
degrees and terms; "transparent,** is 
applied where objects can be distinctly 
perceived through the interposed sub. 
stance ; '* semi-transparent,*' where ob- 
jects are seen, but not distinctly, and this 
only through thin pieces ; *< translucent,'* 
when light is in some measure transmit- 
ted, but objects cannot be observed ; 
*• opaque,** when no perceptible light is 
transmitted : connected with transparen- 
cy IS refraction, which, in the greater 
number of minerals, is single, but in some 
double, the latter giving a double image 
when an object is surveyed through 
tbem. 

Form, the most important, perhaps, of 
the external characters, includes the 
figures of their crystals, and the various 
particular shapes which many of them, 
even in their unciystallized statie, often 
assume. The texture of fossils, as dis- 
covered by their fracture, affords another 
and very important discriminating ch a- 
racter. The fracture may either present 
a surface continuous or uninterrupted ; or 
it may present a surface composed of an 
aggregation of distinct parts, by which 
the continuity is more or less broken. 
T he former is denominated the compact. 



the latter has been termed the jointed 
fracture; and each is subdivided into a 
number of varieties. Minerals are like- 
wise discriminated by their hardness. The 
degree of it in a fossil is judged of with 
most certainty by the comparative facility 
or difficulty of impressing it. Four de- 
grees of it are marked by Werner ; the 
** hard,'* in which the substance is not 
capable of being scratched with the knife, 
but gives sparks when struck by the steel; 
" semi-hard," when it does not strike 
fire with steel, and may be scraped by 
the knife ; '* sof^,** when it may be easily 
scraped with the knife, but receives no 
impression from the nail ; and '* veiy 
soft,** when it is scratched by the nail. 

Hauy determines the degrees of hard- 
ness according as one fossil impresses 
another. In one division those are placed 
which scratch quartz ; the individuals be- 
longing to this are arranged, as much as 
possible, in the order of their relative 
hardness, so that, when placed in a co- 
lumn, each will impress those beneath it. 
The second class are those which will 
scratch glass ; these are arranged in a 
similar manner. In a third, those which 
scratch calcareous spar : and in a fourth, 
those which make no impression upon it. 

Tenacity is that property which relates 
to the cohesion of the intepant particles 
of solid minerals, which, existing in differ- 
ent degrees, give rise to the distinctions 
of brittle, malleable, and the intermedi- 
ate degree of sectile. 

The frangibility denotes the facility 
with which a mineral may be broken. It 
exists in different degrees, which are 
marked by the common terms of difficult- ♦ 
ly frangible, easily frangible, &c. Ac- 
cording to the Wernenan system, the 
specific gravity is thus described : a'mi- 
neral is said to be " supematent,** which 
is lighter than witer, and will swim upon 
its surface ; it is called " light,** when the 
specific gravity is between l.O and 2.0 : 
•* rather heavy,*' when the specific gra- 
vity is between 2.0 and 4.0 : ** heavy,** 
where it varies from 4.0 to 6.0 : and 
" very heavy," when the specific jfravity 
is above 6.0. The better way is that 
which we have adopted under the several 
genera, of stating the numbers denoting 
the real spccifie gravity as found by the 
hydrostatic balance. To these external 
characters are added others of less im- 
portance, which are derived from proper- 
ties peculiar to a few minerals, such as 
that of adhering to the tongue, soiling 
the finger, feeling hard or unctuous, giv- 
ing a particular streak on paper, giving, 
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when itruck, a peculiar sound, feeling 
cold when applied to the tongue, having 
taate, or emitting some perceptible 
odour. 

With respect to the chemical charac- , 
ters : •' fusibility" is generally deter- 
mined by the action of the blow-pipe, as 
we can thus operate on a small fragment, 
and perceive easily the appearances pre- 
sented on fusion. Some minerals are 
perfectly fusible by it ; others melt 
with facility ; some fuse wirh intumes- 
cence; others decrepitate or exfoliate 
when urged by the flame, or lose their 
colour; in some the fusion is partial; 
sometimes the result is a kind of scoria : 
in many cases it is a complete vitreous 
globule, transparent or opaque, and of 
various colours. These appearances are 
diversified, by adding to the substances 
various fluxes, as borax, and the phos- 
phates of soda and ammonia. The action 
of acids aflbrds another chemical charac- 
ter of fossils, by observing whether they 
effervesce when touched by the acid, or 
whether, when a small fragment is im- 
mersed in it, it is partially or entirely 
dissolved ; if the solution is fluid or gela- 
tinous; and what appearances it pre- 
sents from the action of re-agents. Di- 
luted nitric acid is generally used in these 
trials. To the characters taken from cer- 
tain physical properties are referred the 
phospborescence,electricity,andn>agnet- 
ism of minerals. Phosphorescence is pe- 
culiar to some minerals, and is therefore 
a property well adapted to assist in their 
discrimination. In some it is excited by 
attrition, more or less strong ; in others, 
by exposing them to heat. The electri- 
cal state, either positive or negative, is 
excited in some minerals by friction, in 
others bpr heat ; and iron, in many states 
of combmation, is discovered by its mag- 
iietic power. An advantage is sometimes 
taken of what are denominated empirical 
characters; of these the most important 
is that derived from the natural associa- 
tion of minerals; some being found in 
the same situation, and even blended 
with each other : while there are others 
which have never been observed to oc- 
cur together. 

MINES. Gold and silver mines be- 
long to the king by his prerogative. By 
statute 1 and S William, c 30, and 6, no 
mine of copper, tin, iron, or lead, shall be 
deemed a royal mine, notwithstanding 
gold or silver may be extracted from them 
m any quantities. But the king may take 
the ore at a certain rate, except in Devon 
and Cornwall. Maliciously to set fire to 



a mine or pit of coal is felony, without 
benefit of clergy. If there 's a lease of 
land, with open mines, the lessee may 
work them, but not to open new ones. If 
the lease is of land and mines, and none 
are opened, the words necessarily imply 
a right to open mines. If a man open a 
mine, he ma> follow the vein under the 
land of another ; but if the latter opens 
a pit on his own land, the former cannot 
pursue the vein. 

M MATURE, a delicate kind of paint- 
ing, di»tinguisl)ed from all others by the 
smallness of the figures; its being per- 
fornied with dots or points, instead of 
Unes , by the fainvness of the colouring ; 
its requiring to be viewed very near; and 
by its being usually done on vellum. See 

PAIWTIHO. 

MINIMUM, in the higher geometry, 
the least quantity attainable in a given 
case. See Maximum. 

MINING, in militaiy affairs, is the art 
of blowing up any part of a fortification, 
building, &c. by gunpowder. The art 
of mining requires a perfect knowledge 
both of fort ilicat ion and geometry; and 
by these previous helps the engineer may 
be quahfied to ascertain correctly the na- 
ture of all manner of heights, depths, 
breadths,* and thicknesses ; to jud^ 
perfectly of slopes and perpendiculars, 
whether they be such as are parallel to 
the horizon, or such as are visual ; toge- 
ther with the true levels of all kinds of 
earth. To which must be added a 
consummate skdl in the quality of rocks, 
earths, masonry, and sands; the whole 
accompanied with a thorough knowledge 
of the strength of all sorts of gunpowder. 
Mining is become one of the most essen- 
tial parts of the attack and defence of 
places; so much artillery is used, that 
nothing above ground can withstand its 
effects ; the most substantial ramparts and 
parapets can resist but a short time ; the 
out-works, though numerous, serve only 
to retard, for a time, the surrender of the 
place. 

MINISTER, a person who preaches, 
performs religious worship in public, ad- 
ministers the sacraments, &c. 

Minister of etate, a person to whom a 
sovereign prince entrusts the administra- 
tion of the government. 

MiKi8TER,/oret§7i, is a person sent in- 
to a foreign country to manage the affairs 
of his province, or of the state to which 
he belongs. Of these there are two kinds : 
those of the first rank are ambassadors 
and envoys extraordinary, who represent 
the persons of their sovereigns. The 
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aiitiisters of the second rank are the or* 
dinary residents. 

MINIUM, in the arts, red lead and ox- 
ide of lead. See Leab. 

MINSTREL,] n ancient customs, certain 
persons, who combined the character of 
poet and musician, and whose profession 
it was to wander about the countries 
they inhabited, singing panegyrical 
songs and verses on their occasional 
benefactors, accompanying them with 
some musical instrument. 

MINT, the place in which the king's 
money is coined. See CoiifiJire. 

There were anciently mints in almost 
every county in England ; but the only 
mint at present in the British dominions 
is that in the Tower of London. l*he of- 
ficers of the mint are. The warden of 
the mint, who is chief; he, oversees the 
other officers and receives the bullion. 
2. The master-worker, who receives the 
bullion from the warden, causes it to be 
melted, delivers it to the moneyers, and 
when it is coined receives it again. 3. 
The comptroller, who is the overseer of 
all the inferior officers, and >ees that all 
the money is made to the just size. 4. 
The assay-master, who weighs the gold 
and silver, and sees that it is according to 
the standard. 5. The auditor, who takes 
the accounts. 6. The surveyor of the 
melting, who, after the assay-master has 
made thai of the bullion, sees that it is 
cast out, and not altered after it is deli- 
vered to the melter. 7. The engraver, 
who engraves the stamps and dies for the 
coinage of the money. 8. The clerk of 
the irons, who sees that the irons are 
clean and fit to work with. 9. The melt- 
er, who melts the bullion before it is coin- 
ed. 10. The provost of the mint, who 
provides for and oversees all the money- 
ers. 11. The blanchers, who anneal and 
cleanse the money. 12. The moneyers, 
some of whom torge the money some 
shear it, some round and mill it, and some 
stamp or coin it. 13. The porters, who 
keep the gate of the mint. 

MINUARTIA, in botany, so named 
from Minuartus, restorer of botany in 
Spain ; a genus of the Triandria Trig^nia 
class and order. Natural order of Cary- 
ophyilei. Essential character; calyst 
five-leaved ; corolla none ; capsule one- 
. celled, three-valved. There are three 
species : these are all annual plants, na- 
tives of Spain :. leaves opposite, cluster- 
ed; flowers in clusters, having five or three 
very small petals like glands. 

MINUET, in music, a movement of 
three crotchets or three quavers in a bar, 
of a slow and graceful motion, and always 



beginning with the beating note. This i» 
dancing the minuet ; but there are others 
of a time somewhat quicker, and which 
were formerly used as concluding move- 
ments of overtures, sonatas, &c. 

MINUTE, in geometry, the sixtieth 
part' of a degree of a circle. Minutes 
are denoted by one acute accent, thus 
('); as, the second, or sixtieth part of 
a minute, is by two such accents, thu« 
CO ; and the third by three ("0, &c. 

Ml NUT E, in architecture, usually de- 
notes the sixtieth, sometimes the thirtieth, 
part of a module. 

MiKUTE, is also used for a short me- 
moir or sketch of a thing taken in wri- 
ting. 

MIRABILIS, in botany, tMrvel of Pe- 
rUi a genus of the Pentandria Monogynia 
class and order. Natural order of Nyc- 
tagines, Jussieu. Essential character : 
calyx inferior ; corolla funnel-form, supe- 
rior; nectary globular, inclosing the germ. 
There are four species, having tuberous 
roots and herbaceous stcms^ which are 
round, and often trichotomous ;Ieaves op- 
posite; flowers terminating in a sort of co- 
rymb ; outer calyx bell shaped, spreading; 
inner large, petaloid, funnel-form, ven<ri- 
cose at the base, dilated above with a 
spreading border; germ half-covered 
with an ambient gland ; stamens inserted 
into the gland, and glued to the 
calycine tube; seed globular^ covered 
With the coriaceous base of the inner ca- 
lyx. This genus is allied to the Amaran- 
thi and Caryophyllei by its farinaceous 
seed ; to the Dipsaceae in its habit and dou- 
ble calyx ; it diff*ers. however, in many 
marks, and it is diflicult to assign it a 
place ; hence Linnaeus left it among the 
plants of doubtful rank, in his *' Ordines 
Naturules." 

MIRACLE, is defined by Dr. Samuel 
Clark to be a work eff*ected in a manner 
different from the common and regular 
method of Providence, by the interposi- 
tion either et'Ctod himself, or some intel- 
ligent agent siuperior to man. It has 
been much controverted, whether true 
miracles can be worked by any less pow- 
er than the immediate power of God: 
and whether, to complete the evidence 
of a miracle, the nature of the doctrine 
pretended to be proved by it is neces- 
sary to be taken into consideration. 
The above learned author undertakes to 
set this matter in a clear light, as follows. 

In respect to the power of God, and the 
nature of the things themselves, all 
things that are possible at all, are equal- 
ly easy to be done : it is at least as great 
an act of power to cause the sUn to move 
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at all, as to caufte it at any time to stand 
still ; yet this latter we call a miracle, the 
former not. What degrees of power God 
may reasonably be supposed to have com- 
mHnicated to created beings, or subordi- 
nate intelligences, is imposible for us to 
determine: therefore a miracle is not 
rightly defined to be such an effect, as 
could not have been produced by any less 
power than the divine omnipotence. 
There is no instance of any miracle in 
Scripture, which, to an ordinary spec- 
tator, would necessarily imply the im- 
mediate operation of original,' absolute, 
and underived power. All things that 
are done in the world, are done ei- 
ther immediately by God himself, or 
by created intelligent beings, matter 
not being at all capable of any laws or 
powers whatsoever; so that all those 
things, which we say are the effects 
of the natural powers of matter and 
laws of motion, are properly the effects 
of God, acting upon matter continually 
and every moment, either immediately 
by himself^ or mediately by some created 
intelligent beings. Consequently, it is no 
more against the course of' nature for an 
angel to keep a man from sinking in the 
water, that for a man to hold a stone from 
falling in the air, by overpowering the 
law of gravitation t and yet the one is a 
miracle, and the other not so. 

Mr. Hugh Farmer, who has entered 
more fully and more successfully into this 
subject than any other writer, objects to 
all the definitions ot miracles which repre- 
sent them as effects unusual, above hu- 
man power, and manifesting the interpo- 
sition of superior power ; because, he 
says, the term unusual does not distin- 
guish real miracles from many things 
which are not miraculous, such as the 
rare and uncommon appearances of na- 
ture : nor does tlie calling a miracle an 
effect above human power distinguish it 
from all other effects equally above hu- 
man power, produced by superior beings, 
when acting within their usual sphere, 
which, for that reason, cannot be miracu- 
lous. Resides, as this definition compre- 
hends many things which are not mira- 
ciilous, and to which no persons apply the 
term, so it excludes many things which 
are allowed by all to be proper miracles. 
Fo-- there seems to be a difference be- 
tween effects ab(»ve human power, or 
which argue a hij,her degree of power ; 
and effects which arg^e a power barely 
different from human, and m no manner 
superior to it. According to this defini- 
tion, beasts and birds may work miracles,; 
for they do many things that are above 



the power of man. Moreover, this defini* 
tion, instead of describing miracles by the 
nature of the works themselves, de- 
scribes them by their author, and the de- 
gree of power necessary to their perform- 
ance. To which it mav be added, that 
works, which argue only a power more 
than human, can be no absolute proofs of 
a divine mterposition : and further, the 
last part of the definition, manifesting the 
interposition of superior power, is super- 
fluous ; because it is only saying, effects 
above human power must be produced by 
a power above it. 

This writer considers the contrariety 
or conformity of the event itself to those 
laws by which the world is governed, in 
the course of God's general providence, 
as the only circumstance which denomi- 
nates and constitutes it a proper miracle, 
or not; and, therefiore, before we can 
pronounce with certainty any effect to be 
a true miracle, it is necessary (and no- 
thing more is necessary than) that the 
common course of nature be in some de- 
gree first understood. Miracles, in this 
view, are not impossible to the power of 
God, nor necessarily repu|^ant to our 
ideas of his wisdom and immutability. 
Neither do they imply any inconsistency 
in tlie divine conduct, or a defect or dis- 
turbance of the laws of nature : so that 
in the general idea of miracles, consider- 
ed as variations from the common course 
of nature, there is nothing that can fur- ' 
nish a certain universal proof against 
their existence ; and there is a power su- 
perior to nature, which is ever able, and 
which, in certain circumstances, may rea- 
sonably over-rule what was at first esta- 
blished. 

The writer, now cited, further main- 
tains, that miracles are neither the effects 
of natural causes, nor of superior created 
intelligences, acting from themselves 
alone : but that they are always to be as- 
cribed to a divine interposition ; s. e. that 
they are never wrought, biit either im- 
mediately by God himself, or by such 
other beings as he commissiottf^ and em- 
powers to perform them. In proof of 
this proposition, he alleges that the same 
arguments, which prove the existence of 
superior created intelligences, do much 
more strongly conclude against their act- 
ing out of their proper sphere. Further, 
the supposition of the power of any cre- 
ated agents to work miracles of them- 
selves, in this lower world, is contradict, 
ed by the observation and experience of 
all ages ; there being, in fact^ no proper 
evidence of the truth of any miiacle% but 
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siich. as may be fitly ftscribed to the Dei- 
ty. More over, the laws of nature being 
ordained by God, and essential to the or- 
der and happiness of the world, it is im- 
possible God should delegate to an^^ of 
his creatures a power of working mira- 
cles, by which those divine establishments 
may be superseded and controlled. Be- 
sides, the ascribing to any superior be- 
ings, God excepted, and those immediate- 
ly commissioned by him, the power of 
working miracles, subverts the founda- 
tion of natural piety, lind is a fruitful 
source of idolatry and superstition. 

It is further urged, that if miracles were 
performed in favour of false doctrines, 
mankind would be exposed to frequent 
and unavoidable delusion : and if they 
may be performed without a divine per- 
mission, and in support of falsehood, they 
cannot be credentials of a divine mission, 
and criterions of truth. So thai, upon 
the whole, if superior beings really pos- 
sess the miraculous powers which some 
writers have ascribed to them, the exer- 
cise of those powers, by good and evil 
agents, would either expose mankind to 
necessary and invincible error, or entire- 
ly destroy the credit and use of miracles, 
under the idea of criterions of truth and 
authentic credentials of a divine mission. 
If we appeal to the evidence of revelation 
on this subject, we shall find, that the 
view which the Scripture gives us of 
good angels, of the devil and his angels, 
as also of the souls of departed men, is 
inconsistent with their liberty of working 
miracles; and the view which the sacred 
writers give us of the gods of paganism, 
is also absolutely inconsistent with their 
possessing a power of working miracles. 
Nevertheless, it has been much disputed, 
how far it may be in the power of the de- 
vil to work miracles? or wherein the spe- 
cific <Mflrerence lies between the miracles 
of Moses, and those of Pharaoh's magi- 
cians f those of Jesus Christ and the apos- 
tles, and those of Simon Magus and Apol- 
loniuB Tyaneus ? Whetherthe latter were 
any more than mere delusions of the 
senses ; or whether any supernatural and 
diabolical power concurred with them. 
The author already referred to has con- 
sidered the subject in all its bearing^, and 
has shown that the magicians, diviners, 
and sorcerers of antiquity, who pretend- 
ed, by the assistance of the heatnen dei- 
ties, &c. to foretell future events, or to 
work miracles, are branded in scripture 
as mere impostors, incapable of support- 
ing their pretensions by any works or 
predictions beyond haman power or skill. 



The Scripture likewise reproaches the. 
pretences to inspiration and miracles, 
made by false prophets, in support of er- 
ror and idolati^, as the sole effects of hu- 
man craft and imposture. And, there- 
fore, since angels, whether- good or evil, 
the spirits of departed men, the heathen 
deities, magicians, and false prophets, are 
the only agents who have ever been con- 
ceived as capable of working miracles, 
either in opposition to God, or without 
an immediate commission from him ; and 
the Scripture denies to all these the pow- 
er of performing any miracles ; it does in 
effect deny, that any single miracle has 
ever been performed without the imme- 
diate interposition of God. It is likewise 
alleged, that the Scriptures represent the 
one true God as the sole CreiCtor and So- 
vereign of the world, which he governs 
by fixed and invariable laws ; that to him 
they appropriate all miracles, and that 
they urge them as demonstrations of his 
divinity and sole dominion over nature, 
in opposition to the claims of all other su- 
perior beings. The Scriptures also unU 
formly represent all miracles as being, in 
themselves, an absolute demonstration of 
the mission and doctrine of the prophets, 
at whose instance they are performed; 
and never direct us to regard their doc- 
trines as a test of the miracles being the 
effect of divine interposition. Accord- 
ingly, the mirai^les of Christ, in particular, 
were a demonstration (not a partial and 
conditional, but a complete and absolute 
demonstration) of his mission from God : 
and they were further designed to evince 
his peculiar character as the Messiah, or 
anointed ; i. e. his regal commission and 
power, or his right by divine designation 
to dominion and judicature over mankind. 
And it may be observed, with respect to 
all the miracles of the New Testament, 
that their divinity, considered in them- 
selves, is always either expressly asserted, 
or manifestly implied : and they are ac- 
cordingly urged as a decisive and absolute 
proof of the divinity of the doctrine and 
testimony of their performers, without 
ever taking into consideration the nature 
of the doctrine, or of the testimony to be 
confirmed. It is sdso shown, that the 
Scriptures have not recorded any in- 
stances of real miracles performed by the 
devil ; in answer to the objections drawn 
from the case of the magicians in Egypt, 
from the appearance of Samuel, after his 
decease, to Saul, which was either the 
work of human imposture or a divine mi^ 
racle, and from our Saviour's temptation 
in the wilderness, which the writer, to 
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VfUom we now refer, considers as a di- 
vine vision. 

Miracles, considered as the peculiar 
works of God, afford a divine testimony to 
the person on whose account they are 
wrought, and to that doctrine or message 
which he delivers in the name of God. 
And this proof, from mincles, of the di- 
vine commission and doctrine of a pro- 
phety is in itself decisive and absolute. 
It is also the most natural and agreeable 
to the common sense of mankind in all 
ages. It is the most easy and compendi- 
ous proof of a new revelation. Miracles 
are further a very powerful method of 
conviction, making a strong impression 
upon the heart, at the same time that 
they carry lijyht to the understanding. 
Nor is the necessity of miracles less evi- 
dent than their propriety and advantage, 
in attesting a divine commission and pro- 
pagating a new revelation. They also 
serve to revive and confirm the princi- 
ples of natural religion, and to recover 
men from those two opposite extremes of 
atheism and idolatry. Finally, the evi- 
dence of miracles, whether of power or 
knowledge, is the fittest to accompany a 
standing revelation ; because it is not con- 
fined to one age or nation, but may be 
extended over the whole globe, and con- 
veyed to the most distant generations. 

MIRROUR, in catoptrics, any polished 
body impervious to the rajs of light, and 
which reflects them equally 

Mirrours were anciently made of me- 
tal : but at present they are generally 
smooth plates of glass, tinned or quicksil- 
vered on the back part, and called look- 
ing-glasses. The doctrine of mirrours 
depends wholly on that fundamental law, 
that the angle of inflection isalwaysc-qual 
to the angle of incidence. See Optics. 

Parallel rays falling directly on a plane 
speculum are reflected back upon them- 
selves; if they fall obliquely, they are re- 
flected in the same angle and parallel as 
tliey fell. Hence there is no such thing, 
properly speaking, as a focus belonging 
to a plane speculum, neither real nor vir- 
tual. The focus of parallel rays is called 
the solar focus ; because in that the image 
of the sun is formed, and of all objects 
very remote. But the focus of any object, 
situated near the mirrour, will have its 
distance from the vertex more or less 
than half the radius ; the rule in all cases 
being as follows : *• Multiply the distance 
of the object into the radius of the mir- 
rour, and divide the product by tfie sum 
of the racUus, and twice the distance of 



the object ; the quotient will be the focal 
distance of a convex mirrour.'* 

Agfain, for a concave mirrour, the same 
product of the radius into the distance of 
the object, divided by the difference of 
radius and twice the distance of the ob- 

i'ect, will give the focal distance. And 
lere we are to observe,- that as twice the 
distance of the object is lesser or greater 
than the radius, so the focus will be posi- 
tive or -negative, that is, behind the glass 
or before it. 

The image of the object is formed in 
the focus proper to its distance, and, 
since the writers on optics demonstrate, 
that the angles under which the object 
and its image are seen from the centre 
or vertex of the mirrour are always equal, 
it fo lows, that the image will be always 
in proportion to the object as the focal 
distance to the object's distance. The 
position of the object will be always erect 
at a positive focus, or behind the specu- 
lum diminished by a convex, and magnifi- 
ed by a concave one. Hence, since a 
convex has but one, viz. an affirmative fo- 
cus ; so it can never magnify any object, 
however posited before it. 
' The position of the image in a negative 
focus, or that before the glass, will be 
ever inverted; and, if nearer the vertex 
than the centre, it will be less ; if further 
from it, it will be greater than the object; 
but in the centre it will be equal to the 
object and seem to touch it 

The image formed by a plane specu- 
lum is erect, large as the life, at the same 
apparent distance behind the glass as 
, the object is before it, and on the same 
side of'^the glass with the object. Those 
properties render this sort of mirrour 
of most common use, viz, as a looking- 
glass. 

If the rays fall directly, or nearly so, 
on a plane mirrour, and the object be 
opaque, there will be but one single 
image formed, or at least be visible, and 
that by the second surface of the specu- 
lum, and not by the first, through which 
the rays do most of them pass. 

But if the object be luminous, and the 
rays fall very obliquely on the speculum, 
there will be more than one image form- 
ed to an eye placed in a proper position 
to view them. The first image, being 
formed by the first surface, wul not be 
so bright as the second, which. is formed 
by the second surface. The third, fourth, 
&c. images are produced by several re- 
flections of the rays between the two sur- 
faces of the speculum ; and, since some 
light is lost by each reflection, the images 
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from the second wil] appear stiH more 
faint and obscure to the eighth, ninth, 
or tenth, which can scarcely be discern- 
ed at all. 

Mirrours may be divided into plane, 
concave, convex, cylindrical, conical, pa- 
rabolical, and elliptical. 

The properties of cylindrical mirrours 
are, 1. The dimensions of objects corres- 
ponding lengthwise to the mirrour are 
not much changed, but those correspond, 
ing breadthwise have their figures alter- 
ed, and their dimensions lessened, the 
further from the mirrour ; whence arises 
a very great distortion. 2. If the plane of 
the reflection cut the cylindric mirrour 
through the axis, the reflection is per- 
formed in the same manner as in a plane 
mirrour ; and if parallel to the base, the 
reflection is the same as in a spherical 
mirrour ; if it cut it obliquely, the reflec- 
tion is the same as in an elliptic mirrour. 
Hence, as the plane of reflection never 
passes through the axis of the mirrour, 
except when the eye and objective line 
are in the same plane ; nor parallel to 
the base, except when the radiant point 
and the eye are at the same height ; the 
reflection is therefore usually the same 
as in an elliptic one- 3* If a hollow cylin- 
dric mirrour be directly opposed to the 
sun, instead of a focus of a point, the rays 
will be reflected into a lucid line parallel 
to its axis, at a distance somewhat less 
than a fourth of its diameter. Hence 
arises a method of drawing anamorpho- 
ses, that is, wild deformed figures on a 
plane, which appear well proportioned 
when viewed in a cylindric mirrour. 

In an elliptic mir^o^r, if a ray strike 
on it from one of its focuses, it is reflect- 
ed into the other. Parabolic mirrours, 
as all the rays they reflect meet in one 
point, make the best burning-glasses. 

MISCELLANEA, in botany, the name 
of the fifty-fourth order of Linnxus's 
•• Fragments of a Natural Method," con- 
sisting of plants, which, not being con- 
nected together by numerous relations, 
in their habit and structure, as the natural 
families, are assembled into one head, un- 
der the general title of miscellaneous 
plants. 

MISCHIEF. Malicious mischief is an 
injury of such a gross nature to personal 
property, that, although it is not done 
with a felonious intention^ or an intent to 
steal, the law has inflicted punishment 
upon it by various statutes, Of these 
are, statute 22 Henry VII. c. IL against 
destroying dikes and bridges in the fens 
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of Norfolk, &c. Statute 43 Elizabeth, c. 
13, setting fire to stacks of com, &c. and 
imprisoning persons on the borders, for 
the purpose of obtidning ransom. By 22 
and 23 Charles II. c. 7. killing horses or 
cattle is felony ; and maiming sheep, &c. 
a trespass, punishable with treble dam- 
ages. By statute 1 Anne, s. 2. c. 9. cap- 
tains and mariners setting fire to ships ig 
felony ; and also making a hole in a ship 
in distress, &c. is felony, and death by 
statute 12 Anne, s. 12. c. 18. By statute 
6 George I. c. 23, the wilfully and ma- 
liciously tearing, cutting, spoiling, or de- 
facing the garmentsof any person passing 
in tlje streets or highways, and assaulting. 
With intent to do so, is felony. And there 
are other acts which relate to the pre- 
vention of setting fire to out-houses with, 
corn, damaging fish-ponds, trees planted 
in gardens, cutting down sea-banks, hop- 
binds, setting fire to mines, preventing 
persons from buying com, setting fire to 
poss, furze, &c. ; wilfully burning engines 
m mines, fences in inclosures, breaking 
into houses of the Plate Glass Company, 
with intent to destroy utensils ; breaking 
into houses to cut or destroy cloth, serge, 
linen, &c. in the loom, and other similar 
off*ences. 

MISCHNAH, or Misnah, the code or 
collection of the civil law of the Jews. 
The Jews pretend that when God gave 
the written law to Moses, he gave him 
also another not written, which was pre- 
served by tradition among the doctors of 
the synagogue, till Rabbi Judah, sumam- 
ed the Holy, seeing the danger they 
were in, through their dispersion, of de- 
parting from the traditions of their fa- 
thers, judged it proper to reduce them 
to writing. 

The misnah is divided into six parts: 
the first relates to the distinction of seeds 
in a field, to trees, fruits, tythes, &c. 
The second regulates the manner of ob- 
serving festival: the third treats of wo- 
men, and niatrimonial cases : the fourth 
of losses in trade, &c. ; the fifth is on 
obligations, sacrifices, &c. ; and 0)e sixth 
treats of the several sorts of purifica- 
tion. 

MISDEMESNOR, or Misdemkanoub, 
a crime less than felony. The term com- 
prehends all indictable oflTences which 
are less than felony, as perjury, libels, 
conspiracies, assaults, &c. 

MISNOMER, the using of one name 
for another. Where a person is describ- 
ed so that he may not be certainly dis- 
tinguished and known from other pcr- 

Y 
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•oni ; the omiMion, or in some caieSythe 
nisUke of the name shall not avoid the 
mnt. But in actions and indictments, 
8cc. the misnomer may be pleaded, and 
will abate the suit or indictment. But 
the omission of a letter or so is not mate- 
rial, if the word sounds the same ; and 
courts of law properly discount the 
plea. 

MIS PICKLE, a name given by mine- 
ralogists to a native alloy of iron and ar- 
senic. This allov may be made by fusion ; 
it is white and brittle, and may be ciys- 
tallized. Iron is capable of combining 
with more than its own weight of ar- 
senic. 

MISPRISION, a neglect, oversight, or 
contempt. It is chieflv applied to mis- 
prision of treason, which is a negligence 
m not revealing treason, or felony, to a 
magistrate, where a person knows it to 
be committed. It is also applied to great 
misdemeanours. It is, therefore,- nega- 
tive or positive, as it is an act or a con- 
cealment of crime. To avoid misprision 
of treason, the party roust make full dis- 
covery to a magistrate, and not merely 
to a private person. To counterfeit fo- 
reign coin, not current here, is misprision 
of treason. A misprision of felony may be 
by concealing it, or by taking back ag^in 
a man's goooB which have been stolen, 
which is now made felony. Concealing 
treasure trove falls under this head. In 
the class of positive misprisions, or high 
misdemeanours, are the maladministra- 
tion of high officers, and embezzling pub- 
lic money. Contempts against the king's 
authority* some of which incur a praemu- 
nire ; contempts against the king's palace 
or courts. In the palace, if blood be 
drawn in a malicious assault, it is punish- 
able by perpetual imprisonment, fine, 
and loss of the offender's rig;ht hand, 33 
Heniy YIU. c. V2, And striking, whetlier 
blood is drawn or not, in the king's supe- 
rior courts, or at the assizes, is punish- 
able with equal or greater severity. A 
rescue of a prisoner in such a court is pu« 
nished with perpetual iipprisonment, and 
forfeiture of goods, and the profit of lands 
during life. 

Of a less degree, are reckoned also the 
injurious treatment of those who are un- 
der the immediate protection of a court 
of justice, the dissuading a witness from 
giving evidence, and the disclosing, by a 
grand jury, to the person indicted, of the 
evidence against him. 

MISSIONARIES, such ecclesiastics as 
are sent by any Christian Church into Pa- 
gan or Infidel countries, to convert the 



natives, and estajblish thfe Christian reli- 
gion among them. 

HISSIVE, something sent to another, 
as missive letters ; meaning letters sent 
from one to anotlier upon business, in 
contra-distinction to letters of gallantry, 
points of learning, dispatches, &c. 

MITCHEIXA, in botany, so named 
from John Mitchell, M. D.a phyncian, in 
Virginia, a genus of the Tetrandria Mo- 
Dogynia class and order. Natural order 
of Aggregate. Rubiaceae, Jussieu. Es- 
sential character : corollas one-petalled, 
superioV, two on the same germ ; stigmas 
four; berry bifid, four-seeded. There is 
only one species, viz. M. repens, creep- 
ing Mitchella, which is a native of Caro- 
lina, Maryland, and Virginia. 

MITeLlA, in botany, a genus of the 
Decandria Digvnia class and order. Na- 
tural order of*^ Succulents.' Saxifragx, 
Jussieu. Essential character : calyx five- 
cleft; corolla five-petalled, inserted into 
the calyx; petals pinnatified; capsule 
one-celled, two-valved; valves equal. 
There are two species, viz, M. diphylla, 
two^leaved Mitella ; and M. nuda, naked 
Mitella, natives of North America, and the 
northern parts of Asia. 

MITHRIDATEA, in botany, so named 
in memoiy of Mithridates, King of Pon- 
tus, a genus of the Monandria Monogy- 
nia class and order. Natural order of 
Scabridx. ITrticflc, Jussieu. Essential 
character : calyx common, four-cleft, 
enlarged, fleshy, containing the seeds; 
corolla none ; fruit globular, depressed : 
seeds solitary, arilled. There is only one 
species, viz, M. (juadrifida, a milky tree, 
with sub-opposite, entire, ever-green 
leaves ; fiowers in racemes, seldom soli- 
tary, growing on the trunk and lower 
branches: females fewer, mixed. with the 
males; fruit fleshy, the size of an apple. 
Native of the islands of Madagascar, Mau- 
ritius, and Bourbon. 

MITRE, a sacerdotal ornament worn 
on the head by bishops and certain ab- 
bots on solemn occasions; being a sort 
of cap, pointed and clefl at top. The 
high-priest among the Jews wore a mitre 
or bonnet on his head. The inferior 
priests among the Jews had likewise their 
mitres, but in what respeot they differed 
from that of the high-priest is uncertain. 
Some contend that the ancient bishops 
wore mitres, but this is by no means cer- 
tain. Those young women among the 
primitive Christians who professed a state 
of virginity, and were solemnly conse- 
crated thereto, wore a purple and golden 
mitre as a badge of distinction. His ho- 
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liness the pope, has no lets than foar dif- 
ferent mitres, which are more or less 
rich, according to the solemnities of the 
festivals on which they are worn. The 
cardinals anciently wore mitres; some 
canons of cathedrals, in Popish countries, 
have the privilej^ of wearing the mitre; 
and some g^at families in Germany bear 
it for their crest. 

MiTBs, in architecture, is the work- 
man's term for an angle that is iust forty- 
five degrees, or half a right angle. If the 
angle oe half of this, or a quarter of a 
right angle, they ciJl it half a mitre. 

MITTIMUS, a writ by which records 
are transferred from one court to another. 
This word is also used for the precept 
directed to a gaoler, under the hand and 
seal of a justice of the peace, for the re- 
ceiving and safe keeping a felon, or other 
offender, by him committed to gaol. 

MIXED acHorUi suits which concern 
real property, and personal, in as much 
as they are not only for recovery of land, 
but also of damages. 

MIXT, in mathematics, when applied 
to an angle or figure, is when any one is 
comprized by both right or curved lines : 
applied to a number, it is to one that is 
partly an integer, and partly a fraction, as 
5j. Mist ratio is when the sum of the ante- 
cedent and consequent is compared with 
the difference of the antecedent and con- 
sequent, as if 

4 :-3 : : 12 : 9 
a : b : : c '. d then, 
7 : 1 : : 21 : 3 
a+b : a — 6 : : c+d : C— rf. 

MIXTURE, in chemistry, is distinguish- 
ed from combination, because in it dissi- 
milar particles are blended together more 
or less intimately, but without being unit- 
ed by any attraction ; in which, therefore, 
no new qualities are required ; in which 
the difference of parts is, easily discover- 
ed, and these parts are capable of being 
separated by mechanical means. 

MIZEN, in the sea language, is a par- 
ticular mast or sail. The mizen mast 
stands in the stemmost part of the ship. 
In some great ships there are two of 
these ; when that next the main-mast is 
called the main-mizen ; and that next the 
poop, the bonaventure mizen. The length 
of the mizen-mast is, by some, accounted 
the same with the height of the main-top- 
mast from the quarter-deck ; or half the 
lengtb of the main-mast, and half as thick. 
The S8ul which belongs to the mizen- 
mast is called the mizen-sail. And when 



the word mizen is used at sea, it always 
means the sail. The use of the mizen is 
to keep the ship close to the wind, or 
when a ship rides at anchor, to back her 
a-stem, so that she may not foul her an- 
chor, on the turning of the tide. The 
term mizen is used in the following 
phrases: set the mizen, that is, fit the 
mizen-sail right as it should stand. Change 
the mizen, or bring the mizen-yard over 
to the other side of the mast. Peak the 
mizen, or put the mizen-yard right up and 
down by the mast. Spell the mizen, or let 
go the sheet and peak it up. 

MNASIUM, in botany, a genus of the 
Hexandria Monogynia class and order. 
Natural order of Ensatx. Junci, Jus- 
sieu. Essential character: calyx one- 
leafed, three-parted, corolla one petal- 
led, three-parted, with a short tube; 
anthers four-cornered, terminated by an 
ovate leaflet; germ three lobed; stig- 
mas three, spiral. There is but one spe- 
cies, viz. M. paludosum,a perennial plant, 
found growing in the marshy woods of 
Guiana. 

MNIARUM, in botany, a genus of the 
Monandria Digynia class and order. Es- 
sential character : calyx four-parted, su- 
perior ; corolla none ; seed one. There 
is but one species, viz, M. biflorum :* this 
resembles minuartia so much in [its ap- 
pearance that, without examining the 
flower, it would he ranked with that ge- 
nus ; it is very smooth, dichotomous, ^co- 
' vered all over with approximating, ace- 
rose, connate leaves ; flowers terminating 
in pairs, subsessile, generally shorter than 
tlie leaves. It is a native of New Zealand 
and Terra del Fuego. 

MNIUM, in botany, a genus of the 
Cryptogamia Musci class and order. Na- 
tural oiSer of Mosses. Generic character: 
capsule' with a lid ; calyptre smooth ; bris- 
tle from a terminating tubercle ; male 
flowers headed, or discoid. Twenty spe- 
cies are enumerated, among which M. 
hygrometricum is the most remarkable. 
If the fruit stalk be moistened at the bot- 
tom, the head makes three or four turns : 
and if the head be mcHStened it turns the 
contrary way. By some authors this is 
ranged with the Bryums; and Hedwig 
makes it a Koelreuteria. 

MOAT, or Ditch, in fortification, a 
deep trench dug round the rampart of a 
fortified place, to prevent surprises. 

The brink of the moat, next the ram-> 
part, is called the scarpe ; and the oppo- 
site one, the counterscarpe. A dry 
moat round a large place, with a strong 
garrison, is preferable to one full of wa- 
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ter : becauie the pastag^ may be disput- 
ed inch by inch, and the besiegers, when 
lodged in it, are continually exposed to 
the bombs, granades, and other fire- 
works, which are thrown incessantly from 
the rampart into their works. In the 
middle of dry moats, there is sometimes 
another small one called cunette, which 
ift generally dug so deep till they find wa- 
ter to • 11 it. l*he deepest and broadest 
moats are accounted the best, but a deep 
one is preferable to a broad one ; the or- 
dinary breadth is about twenty fathoms, 
and tne depth about sixteen. 

To drain a moat that is full of water, 
they dig a trench deeper than the level 
of the water to let it run oflT, and then 
Uirow hurdles upon the mud and slime, 
covering them with earth or bundles of 
rusht's, to make a sure and firm passage. 

MODE, in philosophy, denotes the 
manner of a thing's existence, which is 
two-fold, viz simple or mixed. 

Simpli' modes are only combinations of 
the same simple idea; thus, by adding 
units together, indistinct separate col- 
lections, we come by all the several 
modes of numbers, as a dozen, a score, 
a thousand, &c. Mixed modes, on the 
contrary, are compounded of simple 
ideits of different kinds, as beauty, which 
consists in a certain composition of co- 
lour and figure, causing delight in the 
beholder : such also is theft, which is the 
concealed change of the possession of a 
thing, without the consent of the propri- 
etor. 

Mods, in music, is defined to be a par- 
ticular manner of constituting the octave ; 
or, it is the melo<lious constitution of the 
octave, as it consists of seven essential 
sounds, besides the key or fundamental. 
See Music. 

MODEL, in a general sense, an origi- 
nal pattern, proposed for any one to 
copy or imitate. This word is particularly 
used in building, for an artificial pattern 
made in wood, stone, plaster, or other mat- 
ter, with all its parts and proportions, in or- 
der for the better conducting and execute 
ing some great work, and to give an idea 
of th«' effect it will have in large. In all 
great buildings it is much the surest way 
to make a model in relievo, and not to 
tnist to a bare design or draught. There 
are also models for the building of ships, 
&c. and for extraordinary stair-cases, &c. 

Models are likewise used in painting 
and sculpture, whence, in the academies, 
they give the term model to a naked 
man or woman, disposed in several pos- 
tures, to give an opportunity to the 



scholars to dengn him or her in various 
views and attitudes. 

MODILLIONS, in architecture, orna- 
ments in the cornice of the Ionic, Corin- 
thian, and Composite columns. 

The modillions are small inverted con- 
f oles, or brackets, under the sofiit of the 
cornice, to support the projection of the 
plancier. See Architecture. 

MODULATION, in music, the art of 
conducting harmony, in composition, or 
extemporary performance, through those 
keys and modes which have a due relation 
to the fundamental key. Though every 
piece has its principal or governing key, 
yet, for the sake of contrast and relief, it 
IS not only allowable, but necessary, to 
pass from key to key, and from mode to 
moide': to assume different sharps or flats, 
and lead the hearer through those trana- 
tions of tone and harmony which interest 
the feelings and delight the ear. See 
Music 

MODULE, in architecture, a certain 
measure, taken at pleasure, for regulating 
the proportions of columns, and the sym- 
metry or disposition of the whole build- 
ing. Architects generally choose the 
semi-diameter of the bottom of the co- 
lumn for their module, and this they sub- 
divide into parts or minutes. 

MODUS decimandi, is a customary tith- 
ing different from the common law. It is 
generally a money compensation which 
has been taken in lieu of tithes, but the 
term extends to any mode of altering the 
usual course of tithing. It must be from 
time immemorial, and it must be reason- 
able. 

MOEHRINGIA, in botany, so named 
from Paul Henry €rerard Moehring, a 
physician, a genus of the Octandria Di- 
gynia class and order. Natural order of 
Caryophellei. Essential character: ca- 
lyx four-leaved; petals four ; capsule one- 
celled, four-valved. There is but one 
species, tsz. M. miiscosa, an annual plant, 
with a slender root ; stem filiform, from 
eight to twelve inches long, upright, 
much branched; covered with linear, 
very narrow opposite leaves, dilated at 
the base ; flowers axillary, erect, on slen- 
der, one-flowered peduncles ; it is a na- 
tive of the mountainii of France, Italy, 
Switzerland, Austria, and Silesia ; among 
moss on rocks, by the trunks of trees, or 
little rills of water. 

MOHAIR, in commerce, tlie hair of a 
kind of goat frequent about Angora, in 
Turkey ; the inhabitants of which city are 
all employed in the manufacture of cam- 
clets made of this hair. 
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MOINEAU, in t'ortification is a flat bag 
tion raised between two otiier bastiona, 
when a re-entering angle before a curtain 
is too long. The moineau is eommonly 
joined (u the curtain, but it is sometimes 
separated from it by a foss, m which case 
it Is called a detached bastion. The moi- 
neau Is not raised so high as the works of 
the place, because it ought to be exposed 
to the fire of the place, in case the ene- 
my should lodge themselves in it 

MOISTURE, a term sometimes used to 
denote animal fluids, the juices of plants, 
or dampness of the air or other bodies. 

MOLE. SeeTALPA. 

Mole cricket, the same with gryllo tal- 
pa. See Cvhtllus. 

MoL«, a massive work of large stones 
laid in the sea by means of cofierdams : 
extending before a port, either to defend 
the harbour from the impetuosity of the 
waves, or to prevent the passage of ships 
without leave. 

MOLLUGO, in botany, a genus of the 
Triandria Trigynia class and order. Na- 
tural order of Caryophyllei. Essential 
character ; calyx five-leaved ; corolla 
none ; capsule three-celled, three-valved. 
There are six species : these are all an- 
nuals, and natives of warm countries. 

MOJXUSCA, in natural history, the 
name of the second order of the Linnxan 
class Vermes. They are naked ; furnish- 
ed with tentacula, or arms ; for the most 
part inhabitants of the sea ; and by their 
phosphorous quality, illuminate the dark 
abyss of the waters. This order is com- 
prised of simple animals, furnished with 
limbs, and distinguished in the following 
way. A. mouth placed above ; of these 
there are seven genera, viz. 



Actinia 


Mamraaria 


Ascidia 


Pedicellaria 


Clava 


Salpa 


Dagysia 





B. mouth placed before: viz. the Der- 
ris and Pterotrachea. 

C. mouth placed before : body with a 
lateral perforation : of these there are 
four genera, viz. 



Doris 
Laplysia 



Limax 
Tethys 



D. mouth before : body surrounded 
with feelers on the fore part ; two genera, 
viz. Holothuria and Terebella. 

E. mouth before : body furnished with 
arms : of these there are seven genera, 
'miz. 



Clio 
Lernaea 
Lobaria 
Onchidium 



Scyllaea 

Sepia 

Tnton. 



F. mouth before : body furnished with 
peduncles or feet : of these there are five 
genera, viz. 



Amphitrtte 
Aphrodita 

Nais 



Nereis 
Spio. 



G. mouth placed beneath, and general- 
ly central. There are five genera, viz. 



Astetias 
Echinus 
Lucemaria 



Medusa 
Pbyssophora. 



MOLOSSBS, in commerce, the thick 
fluid matter remaining after the sugar is 
made, resembling isyrup. See So&ab. 

MOLTING, the change of feathers, 
hairs, or horns, in birds and beasts. 

MOLUCCELLA, in botany, a genus of 
the Didynamia Gymnospermia class and 
order. Natural order of Verticillatae. 
Labiatae, Jussieu. Essential character; 
calyx bell-shaped, widening, broader than 
the corolla, spiny. There are three spe- 
cies, of which M. spinosa, prickly Holuc- 
ca baum, has an annual root, with pur- 
plish, smooth stems, four feet in^eight, 
branching; leaves small, on short foot- 
stalks, acutely indented on. their edges : 
calyx, cut into eight segments, each ter- 
minated by an acute spine ; flowers in 
whorls. It is a native of the Licvant. 

MOLYBDATES, in chemistry, salts 
formed from the molybdic acid and the 
earths, alkalies, &c. They are mostly 
colourless, and soluble in water; they 
have a roetalhc taste. The prussiate of 
potash throws down from several of them 
a light brown coloured precipitate. 

MOLYBDENUM is a metal of a grey- 
ish white colour»in the form of brittle in- 
fusible grains. Formerly two substances 
were confounded together, which being 
examined by the industrious and accurate 
Scheele, he gave to the one the name of 
Plumbago, which is composed of carbon 
and iron ; the other he caUed molybde- 
num. In colour it resembles lead, but in 
the analysis was obtained sulphur, and a 
whitish powder, which possesses the pro- 
perties of an acid. This, Berg^man sus- 
pected to be a metallic oxide, which has 
since been demonstrated to be the case. 
Hitherto this metal is only obtained in 
grains, the greatest heat h>is not been suf- 



Digitized by VjOOQ IC 



MOL 



MOM 



fieient to melt it into m button;. itP tpeci- 
ftc fnTity is 7. 4. When exposed to best 
in ui open Tessel, it gndaaliy combines 
with osTren, and is converted into a 
white osde, which is Toktilized in small 
brilliant needle form crystals. This oxide, 
having the properties of an acid, is called 
the molybdic acid. 

Molybdenum is capable of combining 
with four different proportions of oxygen, 
and of forming four oxides, the black, 
the blue, the green, and the yellow, or 
white. To the green is given the name of 
molybdous acid. It combines readily with 
sulphur, and in that state it is called mo- 
Ijrbdena, the sulphuret of molybdenum. 
This may be formed by distilling together 
one part of molybdic acid and five parts 
of sulphur. It will also combine with 
phosphotus. Muriatic acid has but little 
•ffeet on the metal ; but it dissolves the 
onde. Molybdenum will unite with many 
of the metals, forming with them alloys. 

Molybdena, or sulphuret of molybde- 
duro, occurs massive, dissenunated, and 
rarely ciTStallized. Its colour is like that 
of fresh cut metallic lead. It occurs in 
granular distinct concretions; it is opaque, 
stains tiie fingers, leaves shining traces 
when drawn over paper ; it is very soft, 
and easily divinble in the direction of its 
laminse. Specific gravity 4.5 to 4.7. It is 
infusible before the blow-pipe, but ex- 
hales a«u1phureous odour; at a very high 
heat it melts, gives out white fumes, and 
bums with a blue flame : it consists of 



Molybdic acid 
Sulphur - - 



45 
55 

100 



It is found in Norway, Sweden, Saxony, 
and in Mount-Blanc in Switzerland. 
MOLYBDIC lacid. See above. Mo- 
MOLYBDOUS > lybdic acid combines 
with alkalies, earths, and several metallic 
oxides, and forms Moltbdatxb, which 
see. This acid, combined with potash, 
forms a colourless salt : mixed with filings 
of tin and hiuriatic acid, it becomes blue, 
and precipitates flakes of the same co- 
lour, which disappear after some time. 
It is composed of 

Molybdenum ... - - 67 
Oxygen - 33 

100 



MOMENT, in the doctrine of time, an 
instant, or the most minute and indivin- 
ble part of duration. Strictly speaking, 
however, a moment ought not to be con- 
sidered as any part of time, but only as 
the termination or limit thereof. 

MoHBiTT, in the doctrine of infinites, 
denotes the same with infinitesimal. See 

IimiTTTBSIXAK. 

MOMENTUM, in mechanics, signifies 
the same with impetus, or the quantity 
of motion in a moving body ; which is al- 
wa^rs equal to the Quantity of matter mul- 
tiplied into the velocity ; or, which is the 
same thing, it may be considered as a 
rectangle uiider the quantity of matter 
and velocity. 

If b denote a body, and v the velocity 
of its motion, then b v will express or be 
proportional to its momentum m; again, 
if B he another body, and v its velocity, 
then M is =s B y and M : m : : B V : 6 v. 

MOMORDICA, in botany, a genus of 
the Monoecia Syngenesia class and order. 
Natural order of Cucurbitaceae, Linnaeus 
and Jussieu. Essential character : calyx 
five-cleft ; corolla, five-parted; male fila- 
ments three: female, style trifid: pome 
opening elastically. There are eight spe- 
cies, the most remarkable of which is the 
M. balsamina, common mordica, or male 
balsam apple : this has trailing stems like 
those of the cucumber and melon, ex- 
tending three or four feet in leng^, send- 
ing out many side branches, which have 
tendrils; leaves shaped like those of the 
vine, smooth, deeply cut into several seg- 
ments; it is a native of India. This plant 
is fiimous in Syria for curing wounds; the 
inhabitants cut open the unripe fruit, and 
then infuse it in sweet oil, exposed to the 
sun for some days, until the oil is become 
red. It is applied to a fresh wound drop- 
ped on cotton ; the Syrians esteem this 
next to balsam of Mecca. 

MOMOTUS, the motmot, in natural his- 
toiy, a genus of birds of the order Picx. 
Generic character; bill strong, slightly 
curved and serrated at the edges ; nos- 
trils feathered at the edges; tail wedge- 
formed. M. brasilienses, or the Bnisilian 
motmot, is the.only known species belong- 
ing to this g^nus, and is about eighteen 
inches long, and nearly of the size of a 
magpie. It is seen almost always alone, 
and on the ground, on which it makes its 
nest, in a hole deserted by some of the 
smaller quadrupeds. It lives principally 
upon insects, and abounds in the close 
woods of Brasil, Cayenne, and Mexico. It 
is not valued either for its flesh or song. 



Digitized by VjOOQ IC 



MON 



MON 



MONADELPHIA; in botany, a single 
brotherhood .• the name of th6 sixteenth 
class in Linnaeus*s system, consisting of 
plants^ with hermaphrodite flowers, in 
which 'all the stamina, or male organs of 
generation,. are united below into one bo- 
dy or cylinder, through which the pointal 
passes. The principal characters are, a 
permanent flower-cup, generally double ; 
nve heart-shaped petals, closely embrac- 
ing one another above ; the anthers, kid- 
ney-shaped ; the receptacle of the fruc- 
tification prominent, in the middle of the 
flower ; seeds kidney-shaped. 

MONANDRIA, in botany, the name of 
the first class in Linnxus's Sexual system, 
consisting of plants with hermaphrodite 
flowers, which have only one stamen or 
male organ. This class is subdivided, like 
the other plain classes in the same system, 
from the number of the styles, or female 
Cleans, into two orders, viz. those that 
h|ye one style, and those that have two. 

JdONARCHY, a government, in which 
the supreme power is invested in a single 
person. There are several kinds of mo- 
narchies, as where the monarch is invest- 
ed with an absolute ppwer, and is account- 
able to none but God. It is an error to 
suppose, that a despotic or absolute mo- 
narch is a solecism in politics, and that . 
there -can be none such legally ; for the 
contrary is true, and that in different 
parts of the world, and from various prin- 
ciples. In China it is founded on pater- 
nal authority, and is the basis of the go- 
vernment ; in Turkey, Persia, Barbary, 
and India, it is the effect of religion ; and 
in Denmark, the king is legally absolute, 
by the solemn surrender which the peo- 
ple made to his predecessor of their li- 
berties. Anotherkind of monarchy is, that 
which is limited, where the supreme pow- 
er is virtually in the laws, though the ma- 
jesty of government and administration 
is vested in a single person. Monarchies 
are also either hereditary, where the re- 
gal power descends immediately from 
the possessor to the next heir by blood ; 
or elective, where the choice depends 
upon all who enjoy the benefit of free- 
dom, or upon a few persons in whom the 
constitution vests the power of election. 
The dangers of monarchy are, tyranny, 
into which it is liable to degenerate ; ex- 
pense ; exaction ; military domination ; 
unnecessary wars, wag^d to gratify the 
passions of an individual ; risk of the cha- 
racter of the reigning prince ; ignorance 
in the governors of the interests and ac- 
commodation of the people, and a conse- 
quent deficiency of salutary regulations ; 



want of constancy and uniformity in the 
rules of government ; and, proceeding 
from thence, insecurity of person and 
property. The advantages of this mode 
of government are, unanimity of ooancil^ 
activity, decision, secrecy, d'lspatch ; the 
miUtary' strength and energy which re« 
suit from these qualities of government ; 
the exchision of popular and aristocrati- 
cal contentions*, the preventing, by a 
knoWn rule of succession, of aU compe- 
titors for the supreme power ; and there- 
by represMng the hopes, intrigues, aiwl 
dangerous ambition of aspiring citizens. 
An Hereditary monarchy is allowed to be 
decidedly b/etter than one that is elec- 
tive. A crown, says the late learned Dr. 
Pidey, is too splendid a prize to be con- 
ferred on merit. The passions or inte- 
rests of the electors exclude all consider- 
ation of the qualities of the competitors. 
Among the advantages of an hereditary 
monarchy, we must not forget, that as 
plans of national improvement and re- 
form are seldom brought to maturity by 
the exertions of a single reign, a nation 
cannot attain to the degree of happiness 
and prosperity to which it is capable of 
being carried, unless an uniformity of 
councils, a consistency of public mea- 
sures and designs, be continued through 
a succession of ages. The benefit may 
be expected where the supreme power 
descends to the same race, and where 
each prince succeeds in some sort to the 
aim, pursuits, and disposition of his ances- 
tor, than if the crown, at every change, 
devolve upon a stranger, whose first care 
will commonly be to pull down what his 
predecessor had built, and to substitute 
systems of administration, which must 
give way to others of the succeeding so- 
vereign. See Paley's " Principles of 
Moral and Political Philosophy." 

MONARDA, in botany, so named from 
Nicholas Monarda, a physician of Seville, 
a genus of the Diandria Monogynia class 
and order. Natural order of Verticillata . 
Labiatae, Jussieu. Essential character, 
corolla irreeular; the upper lip linear, 
involving tne filaments; seeds four. 
There are seven species. 

MONAS, in natund history, a genus of 
insects of the Vermes Infusoria class and 
order. Worm invisible to the naked eye, 
most simple, pellucid, resembling a point. 
There are five species. M. atomus, is 
found in sea water after it has been kept 
a long time : body a white point, some- 
times oval, with a minute black dot, vari- 
able in its pontion. M. lens, is transpa- 
rent, with sometimes a greenidi margin^ 
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It is found in all water. A round pellucid 
dot« frequently in masses, without the 
leas vesti^ of intestines. M. tenno, a 
most minute, simple, gelatinous point, 
found in most animal and vegetable infu- 
sions; of all known animals the most mi- 
nute and simple, being so extremely deli- 
cate and transparent, as often to elude the 
most highljr magnifying powers, blending 
as it were in the water in which it swims, 
and, as far as our present knowledge ex- 
tends, terminating the vast animal chain, 
of which man is the opposite extreme. 

MONASTERY, a convent, or house 
built for the reception and entertainment 
of monks, mendicant friars, or nuns, whe- 
ther it be an abbey, priory, &c. 

Monasteries are governed by different 
rales, according to the different regula- 
tions prescribed by their founders. The 
first regular and perfect monasteries were 
founded by St. Pachomius, in Rgypt : but 
St. Basil is generally considered as the 
great father and patriarch of the eastern 
monks ; since in the fourth century he 
prescribed rules for the government of 
the monasteries, to which the anachorets 
and coenobites, and the other ancient 
fathers of the deserts, submitted: in like 
manner St. Benedict was stiled the patri* 
arch of the western monks; he appeared 
in Italy towards the latter end of the fifth 
century, and published his rule, which 
was universally received throughout the 
west. St. Augustine, being Sent into 
England by St. Gregory the pope, in the 
year 596, to convert the English, he at 
the same time introduced the monastic 
state into this kingdom, which made such 
progress here, that within the space of 
200 years there were thirty kings and 
queens, who preferred the religious ha- 
bits to their crowns, and founded stately 
monateries, where they ended their 
days in solitude and retirement. 

MONETIA, in botany, so called in ho- 
nour of Jean Baptiste Pierre Antoihe de 
Monet, a genus of the Tetrandria Mono- 
gynia class and order. Essential charac- 
ter ; calyx four-cleft ; petals four ; berry 
two-celled ; seeds solitary. There is but 
one species, viz, M. barlerioides, four- 
spined Monetia, a native of the East In- 
dies and the Cape of Good Hope 
' MONEY, a substance, commonly me- 
tal, and generally of a determined shape 
and weight, to which public authority 
has affixed a certain value to serve as a 
medium in commerce. We may refer 
our readers to the article Coin for much 
interesting matter on this subject. See 
also Mbbax,. Mofiey is usually divided 



into real or effective, and imaginary, or 
money of account. See Exchakgs. Real 
money includes all coins or species of 
gold, silver, copper, &c. which exist and 
have currency, such are guineas, louis- 
d*ors, pistols, ducats, &c. imaginary mo- 
ney, or money of account, is that which 
has never existed, or at least which does 
not exist in real specie, but is a denomi- 
nation invented or retained, to facilitate 
the stating of accounts by keeping them 
still on a fixed footing, not to be changed 
like current coins, which the authority of 
the sovereign raises or lowers according 
to the exigencies of the state. 

Of this kind are pounds in England 
and its dependencies, for which there 
never was a coin to answer. In France 
livres were of that .kind ; but for the 
franc of modern France, which answers 
i^ value to the livre, there is a corres- 
ponding coin. Among the ancients, the 
Greeks reckoned their monies of accoimt 
by the drachma, minx, and talenta. The 
drachma was equal to about Tjcf. sterling ; 
of these 100 made a minae, equal to 3/. 4*. 
7d. and 60 min?e made a talent, equal to 
193/. 15«.; hence lOO talents amounted to 
19,375/. The same denominations were 
used in other Asiatic nation^ but the va- 
lues were different. Roman monies of 
account were, the sestertius and the sev 
tertium : the former was worth some- 
thing less than 2d. and 1000 of these, 
equal the sestertium, was worth 8/. 1«. 5^d. 
sterling. For the theory of coins, and of 
money in general, and for a great variety 
of interesting and important information 
on these and other topics of political eco- 
nomy connected with them, we refer to a 
treatise on the coins of the reahn by the 
Earl of Liverpool, and to Mr. Wheatley's 
Essay on the Theory of Money and the 
Principles of Commerce. 

MoiTET, brining into court. In some 
actions at law the defendant is allowed to 
pay a sum into court, which he contends 
is the fair amount of the plaintiff's just 
demand, and the plaintiff will afterwards 
proceed at his peril. This can only be 
done where the damages can readily be 
ascertained in money. 

MONEYERS, officers of the mint, who 
work and coin gold and silver money, and 
answer all waste and charges. 

MOFKST. Sbe SiMIA. 

' MONNIERIA, in botany, so named 
from Mons. Monnier, of Paris, a genus 
of the Diadelphia Pentandria class and 
order. Essential character: calyx five- 
parted, with the upper segment long; 
ct^n^a lingent ; stsmens two^ the upper 
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with two antbers^ the lower with three; 
capsules five, one-seeded. There is biit 
one species, viz. M. trifolia. This is an 
annual plant, with a dichdtomous stem, 
ternate leaves, and white flowers in a 
bifid spike. It is a native of America. 

MONOCHORD, in music, an ancient 
instrument, or machine, so called, be- 
cause it is furnished with only one string. 
Its use is to measure and adjust the ratios 
of the intervals, which it .effects by the 
means of moveable bridges, calculated to 
divide the chord at the pleasure of the 
performer. The monochord was regarded 
by the ancients as tlie only means of form- 
ing the ear to the accurate perception, 
and the voice to the true intonation, of 
those minute and difficult intervals which 
were then practised in melody. Lord 
SUnhope, who has employed m^ch time. 
on the subject of music, has described a 
new monochord, of which the following 
is his JLiOrdship's accouilt. 

1. The wire is made of steel, which 
does not keep continually lengthening, 
like brass or iron. 2. The whole wire 
forms one straight horizpntal line^so that 
the moveable bridge can be moved with- 
out altering the tension of the wire ; 
which is not the case when the wire pulls 
downwards on the bridges. 3. The ends 
of the wire are not twisted round the two 
stout steel pins that keep it stretched ; 
but each end of the wire is soft soldered 
in a long groove formed in a piece of 
steel, which goes over its corresponding 
pin. 4. One of these two steel pins is 
strongly fastened by a brass slider, which 
is moved l^y means of a screw with very. 
fine threads, this screw having a large, 
micrometer head minutely divided on its 
edge, and a corresponding nonius ; 
whence the tension of the wire may be 
very exactly adjusted. 5. A slider is 
fixed across the top of the maveable 
bridge, and is moved by means of an- 
other screw with very fine threads. 6. The 
slider is adjusted to the steel rod or scale, 
by means of mechanical* contact against 
projecting pieces of steel firmly fixed on 
that steel scale, at the respectKe dis- 
tances specified in the monochord table. 
7. Each bridge carries a metallic finger, 
which keeps the wire close to the top of 
such bridge, while the remainder of the 
wire is made to vibrate. 8. The vibra- 
tions of the wire are produced by touch- 
jng it with a piece of cork with the same 
elastic force, and always at the distance 
of one inch from the immoveable bridge* 
The Stanhope monochord, though very in- 
i;'eniousIy constructed, is in some respects 
VOL. VIII. 



thought inferior to the monochqrd con- 
trived by Mr. Atwood. In this gentle- 
man's apparatus the string h^ngs verti- 
cally, its tension being regulated by a 
weight suspended at its lower extremity, 
a little below the place where the string 
comes into contact witli a fixed pulley ;. 
the length of the string is terminated 
at \op by a horizontal edge ; the other 
point of termination, which in the com- 
mon monochords, as well as in many mu- 
sical instruments, and in the Stanhope 
monochord, is a bridge over which the 
string is stretched, is in this construction 
effected by two steel edges vertically 
placed, that are capable of approaching, 
or of receding from, one another, like 
the che^s of a vice : these, being fixed on 
a frami^ worked by micrometer screws, 
can be easily moved in the vertical direc- 
tion, so as to alter the length of the • 
string in any desired, proportion : these . 
edges are separated occasionally by a 
spring in ofider to let the string pass 
freely through, when its length is altered, 
and are closed again, so as to press the 
string slightly, when that length is pro- 
perly adjusted. By means of this con- 
struction the alteration of the tending 
force, by the application of bridges, &c. 
is wholly avoided. The scale placed 
under the stripg of this monochord is 
divided into 100 equal parts, and each* 
of these by a micrometer screw into 
1000 equal parts ; so that, by the aid of 
a tnicroscope and a proper index, the 
length of a given part or the string may 
be adjusted on the monochord true to the 
.j.^^^^dth part of its whole length. 

MONOCULUS, in natural history, a 
genus of insects of the order Ap^ra. 
Legs four to eight, formed for swim- 
ming, and very long ; body covered with 
a cre^, or shell, divided into segments ; 
antennae sometimes four, sometimes two, 
and sometimes without any ; four feelers* 
in continual motion when swimming, the 
hind ones very small, and hook-shaped. 
There are about 50 species, separated 
into sections. A. With a single eye and 
crustaceous body. ■ B. With a single eye,- 
and bivalve shell; antennx branched. 
C. With a single eye, and bivalve shell ; 
antenn% simple. D. With a single eye, 
and bivalve shell ; antennae tufted at the 
tip. E. With a single eye, and univalve 
shell ; antennae two. F. Shell univalve ; 
two eyes^ilaced beneath. G. Shell bivalVe ; 
eyes twd, placed on the back. The 
greater part, of the Monoculi are very 
small water insects, requiring the assist- 
ance of the microscope for the investi- 
Z 
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Stion of their particular organs. To 
is there is, however, an exception in 
the Bl. polyphemus, which inhabits India. 
This is distinguished by the title of the 
Molucco crab, or king crab, and grows 
sometimes to the length of four feet. 
In this species the eyes, instead of being 
approximated, as is required in the Lin- 
nxan generic character, are extremely 
distant from each other, being situated 
towards the sides of the shell " The 
whole stnicture of this animal is very 
remarkable, and particularly his eyes, 
which are between the fourth and last 
|>air of claws on each side, reckon- 
ing from hrs mouth, and excluding the 
small pair there placed, are inseated the 

Cudiments of another pair, or a claw 
roken off on each side at the second 
joint or elbow ; on these extremities are 
the eyes like those of the horns of snails ; 
but under the covert of a thick and 
opaque shell, nature in that place has 
woRdeifuIly contrived a transparent lan- 
tern, through which the light is convey- 
ed." The g^eat American king crab is 
▼ery like this, but is specifically distinct. 

MONODON, the narwhal, in natural 
liistor}', a genus of Mammalia, of the 
order Cete. Generic character: tooth 
(sometimes two teeth) in the upper jaw, 
projecting strait forwards, long and spiral; 
spiracle on the head. The only species 
of this genus is M. monoceros, or the 
unicorn narwhal ; this is found in the 
northern seas, and generally of the length 
of twenty feet from the mouth to the tail ; 
from a socket in the upper jaw on one 
side, a tooth somewhat resembling a horn 
grows, in a perfectly straight direction, 
and a wreathed or screw-like form, to the 
length of six, and occasionally nine or ten 
feet, of a light yellow colour, and termi- 
nating in a sharp point, a circumstance by 
which it IS discriminated from every other 
species of whales. The incipient pro- * 
trusion of a second tooth on the other 
side of the jaw is generally perceivable, 
and in some instances, though rarely, 
both advance to maturity. The narwhals 
subsist principally upon flat fish. 

They are seldom observed in the open 
sea, and frequent the unfrozen spots near 
the coast of the arctic regions, where 
they seldom fail of their favourite food, 
^nd resort in considerable numbers, for 
the advantage both of certain supplies 
and convenient respiration. They ai-e 
taken by the Greenlanders in great abun- 
dance by the harpoon ; theit flesh is eaten 
prepared in varioas ways, and the oil and 
intestines are also articles in great re- 



quest at the table of these unfkstidions 
people. The tendons are split into thin 
fibres, serving the purposes of thread, 
and the teeth are used sometimes for 
hunting horns, and more frequently as 
pillars and gate-posts in houses. These 
norns were formerly considered as indi- 
cative of royal state and magnificence, 
being emploved as the ornaments of 
palaces, of which some traces are yet in 
existence. Medical virtue was likewise at- 
tributed tothem of the highest excellence. 

MONOECIA, in botany, one of Lin- 
naeus's classes of plants, the twenty-first 
in order; in which the male and female 
flowers are placed separately on the same 
plant, or rather on difFerenc stalks grow- 
ing from the same root. The plants in 
this class are not hermaphrodite ; nor 
male and female upon the different roots ; 
but androgynous; that is, they consist 
of male and female flowers upon different 
parts of the same 'plant The orders in 
this class are derived from the number, 
union, and situation of the stamina, or 
male organs. 

MONOGRAM, a character or cypher, 
composed of one, two, or more letters, 
interwoven ; being a kind of abbreviation 
of a name, anciently used as a seal* badge, 
arms, &c. The use of arms is very an- 
cient, as appears from Phitarch, and from 
some Greek medals of the time of Philip 
of Macedon, and Alexander his son. The 
Roman labarum bore the monogram of 
Jesus Christ, which consisted of two let- 
ters, a P placed perpendicularly through 
the middle of an X, as we find it on many 
medals in the time of Constantine, these 
being the two first letters of the word 
XPI2T02. Thus under the eastern em- 
pire it is usual to find MIK, which are 
the monog^ram of Mary, Jesus, Constan- 
stine. 

MONOGYNIA, in botany, the name of 
the first order or subdivi^on in the. first 
thirteen classes of the Linnxan system, 
consisting of plants, which, besides their 
agreement in the classic character, gene- 
rally derived from the number of stamina, 
have only one style or female organ. 

MONOTONY, an uniformity of sound, 
or a fault in pronunciation, when a long 
series of words are delivered in one unva- 
ried tone. 

MONOTROP A, in botany, a genus of 
the Decandria Monogynia class and order. 
Essential character: calyx none; petals 
ten, the five outer hollowed melliferous at 
the base ; capsule five-valved. There are 
two species, vfz. M. hypopithys^ yellow 
bird^s nest; and M.. uniflora; oatires »f 
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North America,, and jnany parts of Eu- 
rope 

M jNSONIA, in botany, so named in 
honour of Itady Ann Monson» a genus of 
the Monadelphia Dodecandna class »nd 
order. Natural order of Gru I nales. Ge- 
rania, Jussieu. Essential character ; calyx 
five-leaved; corolla five-petalled; stamina 
fifteen, united into five fihments; style 
five-cleft: capsule five-grained. There 
are three species, all natives of the Cape 
of Good Hope. 

MONSOON, in physiology, a species of 
trade wind, in the East Indies, which for 
six roonths blows constantly the same 
way, and the cohtraiy way the other six 
months. However, it ought to be ob- 
served, that the points of the compass 
from whence the monsoons blow, as well 
as the times of their shifting, differ in 
different parts of the Indian ocean. 

The cause of monsoons is this : when 
the sun approaches the northern tropic, 
there are countries, as Arabia, Persia, 
India, &c. which become hotter, and re- 
flect moi-e heat than the seas beyond the 
equator, which the sun has left,- the 
winds, therefore, instead of blowing from 
thence to the parts under the equator, 
blow the contrary way ; and, when the 
sun leaves those countries, and draws 
near the other tropic, the* winds turn 
about, and blow on the opposite point of 
the compass. See Wind. 

MONTGOLFIEU (Stiphbn James), 
in biography, famous as the inventor of 
aerostatio balloons, was born at Annonay, 
thirty-six miles from Lyons, and there 
carried on an extensive manufacture of 
paper, in conjunction with his brother 
Joseph. They were distinguished for 
their ingenuity in this branchy and were 
the first in France who made the beauti- 
ful vellum paper. It is said, that the in- 
cident orcovej*ing a coflTee-pot, in which 
water was boiling, with a spherical. cap 
of paper, which rose in the air as the 
water heated, first gave him the idea of 
an air balloon. Others affirm, that re- 
flecting on the ascent of smoke and 
clouds in the atmosphere suggested the 
liint However this were, it appears that 
Stephen, in the middle of November,1782, 
made an experiment at Avignon with a 
bag of fine silk, of the shape of a paral- 
lelopipedon, and of forty cubic feet in 
capacity, to the aperture of which he ap- 
plied burning paper till it was filled with 
a kind of cloud, when it ascended rapidly 
to the ceiling. This experiment was re- 
peated by the two brothers at Annonay, 
with a success that induced theiq to 



form a machine of the. capacity of. six 
hundred and fifty cubic feet, which, filled 
in like manner with smoke, ascended to 
the height of six hundred feet. Thev 
proceeded enlarging the experiment, till 
tliey had constructed a globe of linen, 
lined with paper, of tne capacity of 
twenty-three thousand four hundred and 
thirty cubic feet, which, inflated with the 
smoke of straw and chopped wool, rose 
to an elevation of about six thousand feet. 
This power of ascent M. Montgolfier at- 
tributed not merely to. the rarefaction of 
the air from the heat (which appears to 
be the true cause), but to a species. of 
gas specifically lighter than common air, 
supposed to be disengaged from the burn- 
ing substances. When, the event of these 
experiments was reported at Paris, the 
philosophers of that capital immediately 
thought of applying, for the purpose of 
inflation, a gas which they knew to be 
eight oK ten times lighter than common 
air, namely, inflammable air, and triafe 
were iramediutely made upon that prin- 
ciple, which have proved highly success- 
ful. In the mean time, Montgolfier con- 
tinued to extend his plans, anxi on Sep- 
tember 19, 1783, he exhibited before the 
king and royal family, at Versailles, a 
grand machine, near sixty feet high, and 
lorty-three in diameter, which ascended 
wi^h a cage, containing a sheep, a cock, 
and a duck, and conveyed them through 
the air in safety to the distance of above 
ten thousand feet. Emboldened by this 
succes.% M. Pilatre de Rozier first ottered 
himself to undertake the hazardous ad- 
venture of an aerial navigation, in a new 
machine of Montgolfier's of still larger 
dimensions. Afler first ascending alone 
to the height of eighty four feet, he again 
seated himself in the car with the Mar- 
quis d'Arlandes, when they gave all Paris 
the astonishing spectacle of hovering in 
the air over that city for about nine mi- 
nutes, at the height of three hundred and 
thirty feet. This brilliant experiment 
caused the annual prize of the Academy 
of Sciences to be awarded to M. Mont- 
golfier, and from that sera, October 19, 
1783, the atmosphere has been a new field 
of human daring. The first principle o£ 
ascent, howtver, though applied m va- 
rious succeeding instances, gradually 
gave way to the safer and more eflica- 
cious one of a gaseous fluid permanently 
lighter than the air. In one unfortunate 
instance tlie two modes were combined, 
and the result was, that the balloon 
caught fire, and occasioned the death of 
the first adventurer, PiUtre de Roziert,. 
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and his companion Remain. Montgolfier 
was rewarded for his discovery by admis- 
sion into the Academy of Sciences, the 
cordon of St. Michael, and a pension of. 
two thousand livres. He died in 1799. 

MON ril, in chronology, the twelfth 
part of a year. 

Time being duration, marked out for 
certain uses, and measured by the motion 
of the heavenly bodies, there thence re- 
sults divers kinds of months as well as 
years, different from one another accord- 
ing to the particular luminary by whose 
revolution they are determined, and the 
particular purposes they are destined for; 
hence months are of two kinds, astrono- 
mical and civil. An astronomical month 
is that which is governed either by the 
motion of the sun or moon, and is con- 
sequently of two kinds, solar and lunar : 
a solar month is that time in which the 
gun seems to run through a whole sign, 
or the twelfth part of the ecliptic. Hence, 
if regard be had to the sun's true ap- 
parent motion, the solar month will be 
unequal, since the sun is longer in pass- 
ingthrough the M'inter-signsthan through 
those of the summer; but as he constant- 
ly travels through all the twelve signs in 
365 days, 5 hours, and 49 minutes, the 
quantity of a mean month will be had, by 
dividing that number by X2 ; on this prin- 
ciple, the quantity of a solar month will 
be found to be 50 days, 10 hours, 29 
minutes, 5 seconds. A lunar month is 
that space of time which the moon takes 
up in performing its course through the 
zodiac, or that measured by the motion 
of the moon round the earth ; and is of 
three kinds, viz. periodical, synqdical, and 
that of illumination. The lunar periodi- 
cal month, is the space of time wherein 
the moon makes her round through the 
zodiac, or wherein she returns to the same 
point, being 27 days, 7 hours, 43 minutes, 
and 5 seconds. 

The lunar synodical month, called also 
absolutely the lunar month and lunation, 
is the space of time between two conjunc- 
tions of the moon with the sun ; or the 
time it takes from one conjunction with 
the sun to the next : or from one new 
moon to another : the qii,antity of a 
synodical if) o nth is 29 days, 12 hours, 44 
minutes, 3 seconds, and 11 thirds. The 
quantity of a synodical month is not the 
same at all times, for in the summer sol- 
ptice,when the sun seems to move slowest, 
the synodical month appeareth les«, be- 
ing about 29 days, 6 hours, 42 minutes ; 
feut in the winter, when the sun*s motion 
teems faster, the moon does not fetch up 



the sun so soon, for which reason the 
synodical month then seems greater, viz. 
29 days, 19 hours, and 37 minutes, ac- 
cording to the observation of the same 
astronomers : so that the first quantity 
given of the synodical month is to be 
undei-stood as to the mean motion. From 
what has be on said, it may easily appear 
that the difference between a periodical 
and synodical month is this ; the first is 
called periodical in respect of the moon*s 
orbit ; but the synodical is so called in 
respect of its connection with the other 
luminary. Now, after the time of its con- 
junction, the sun does not continue in the 
same place of the zodiac, but moves for- 
wards towards the east, upon which it 
fulls- out, that the moon, finishing its 
course, does not find the sun again in the 
same place where it left him, he beinj^ 
"removed almost a whole sign from his 
former place, so that, to overtake the 
sun again, it plainly appears that a certain 
space of time is requisite besides the 
periodical, which makes up the synodical 
month. 

A civil or political month, consists of a 
certain number of days, according to the 
laws and customs of the diflTerent coun- 
tries wherein it is used, either having no 
regard to the solar or lunar months; as 
those of the Egyptians in the equal year, 
of the Romans in the year of Romulus, 
&c. ; or coming pretty near to the solar 
astronomical month, as the Julian ; or else 
the lunar astronomical, as the Jewish, 
Turkish, and others, The British, and 
most European nations, make twelve 
months in the year," viz. January, Februa- 
ary, &c. See Jakuahy, &c. 

Civil solar months are such civil months 
as are accommodated to the astronomical 
months, or those which are to consist al- 
ternately of thirty and thirty,one days, 
excepting one month of the twelve, 
which, for every fourth year, consisted 
of thirty days, and for the other years of 
tvventy-nine. This form of civil months 
was introduced bj' Julius Ceesar; but un- 
der Augustus, the sixth month, till then, 
from its place called Sextilis, was denomi- 
nated Augustus, in honour of that prince; 
and to make the compliment yet the 
greater, a day was added to it, so tliat it 
now consists of thirty-one days, though 
till then it had only thirty: to make up 
for which, a day was taken from Februa- 
ry, so that from thenceforward it only 
consisted of twenty-eight days, and every 
fourth year, of twenty-nine; though be- 
fore it had ordinarily cdnsisted of twenty- 
nine days, &c. and such are the civil or 
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calendar months which now obtain 
throughout Europe. 

Civil lunar months are to consist al* 
temately of twenty-nine and thirty days : 
thus will two civil months be equal to 
two astronomical ones, abating for the odd 
minutes, and consequently the new moon 
vill be hereby kept to the first day of 
each such civil month, for a long time to- 
gether. However, to make them keep 
constant pace with the civil months, at 
the end of each nine hundred an^ forty- 
eight months, a month of twenty-nine 
days must be added ; of else every thirty- 
third month must consist of thirty days. 
This was the month in civil or common 
use among the Jews, Greeks, and Ro- 
mans, till the time of Julius Cxsar. 

Mo^TH, in law, is generally a lunar 
month of twenty -eight days, unless other- 
wise expressed. 

MONTIA, in botany, so called in ho- 
nour of Joseph Monti, a genus of the 
Triandria Trigynia class and order. Na- 
tural order of Pontulacex, Jussieu. Es- 
sential character : calyx two-leaved J co- 
rolla one-petalled ; irregular ; capsule 
one-celled, twd-valved. There is but one 
species, viz. M. fontana, water chick- 
weed, native of many parts of Europe. 

MONTINIA, in botany, so called in 
memory of LAWrence Monti n, a Swedish 
botanist, a genus of the Dioecia Tetran- 
dria class and order. Natural order of 
Calycanthemsc. Onagrx, Jussieu. Essen- 
tial character: calyx four-toothed, su- 
perior; petals four. Female filaments 
basren; style bipd; capsule oblong, two- 
celled. There is only one species, viz. 
M. acris glaucus, montinia, a native of the 
Cape of Good Hope. 

, MONUMENT, in architecture, a build- 
ing destined to preserve the memory, &c. 
of the pe.rson who raised it, or for whom 
it was raised ; such are, a triumphal arch, 
a mausoleum, a pyramid, 8cc. The first 
inonuments that were erected, by the an- 
cients, were of stones, which were laid 
over tombs, on which were cut the names 
and actions of the ^deceased. These 
stones were distinguished by various 
names, according as their figures were 
different : the Greeks called those which 
were square at the base, and were the 
same depth throughout their whole 
length, steles ; from whence our scjuare 
pilasters, or attic columns are derived: 
those which were round in their base, 
and ended in a point at top, they called 
styles: which gave occasion to the inven- 



tion of diminished columns: those whiek 
were square at the foot^ and terminated 
in a point at the top, m the manner of 
a funeral pile, they called pyramids: to 
those whose bases were more in length 
than in breadth, and which rose still les- 
sening to a very great height, resembling 
the figure of the .spit# or instruments 
used by the ancients in roasting the flesh 
of their sacrifices, they called obelisks. 

The monument in London, is a mag- 
nificent pillar, erected by order of Par- 
liament, in memory of the burning of the 
■ city of London, anno 1666, in the very 
place where the fire beg^n. This pillar 
is of stone, of the Doric order, and fluted, 
being two hundred and two feet high, 
and the diameter fifteen ; it stands on 
a pedestal forty feet high*, and twenty- 
one fret square, the front being enriched 
with curious emblems in basso relievo : 
within are winding stairs, up to the very 
top. 

MOOD, or Mode, in logic, called also 
syllogistic mood, a proper disposition of 
the several propositions of a syllogism, in 
respect of quantity and quality. 

As in all the several dispositions of the 
middle term, the propositions of which a 
syllogism consists may be either univer- 
sal or particular, aflirmative or negative s 
the due determination of these, and put. 
ting them together as the laws of aug- 
mentation require, constitute what logi- 
cians call the moods of syllogisms. Of 
these moods there are a determinate num- 
ber to every figure, including all the pos- 
sible ways in which propositions differ- 
ing in quantity or quality can be com- 
bined, according to any disposition of 
the middle 'term, in order to arrive at a 
just conclusion. There are two kinds 
of moods, the one direct, the other in- 
direct. 

The direct mood is that wherein the 
conclusion is drawn from the premises^ 
directly and immediately, as, "Every ani- 
mal is a living thing; every man is a liv- 
ing animal ; therefore every man is a liv- 
ing thing." There are fourteen of these 
direct moods, four whereof belong to the - 
first figure, four to the second, and six to 
the third. They are denoted by so many 
artificial words framed for that purpose, 
wz. 1. Barbara, celerent, darii, ferioque. 
4. Baralip, celantes, dabitis, fapesmo, fri- 
sesom. 2. Cesare, camestres, festino, ba- 
roco. 3. Darapsi, selapton, disamis, da- 
tisi, bOcardo, ferison. The use and effect 
oi which words lie wholly in the syllables. 
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and the letters whereof tbe syllables con* 
tiist ; each word, for instance, consists of 
three syllables, denoting the three propo- 
sitions of a syllog'ism, viz major, minor, 
and conclusion : add, that the letters of 
each syllable are either vowels or conso- 
nants ; the vowels are A, which denotes 
an universal aflSmative ; E, an universal 
negative ; f» a particular affirmative ; and 
O, a particular negal ive : thus Barbara is 
a syllo^sm or mood of the first figure, 
consisting of three universal affirmative 
propositions. Baralip, one of the fourth 
l^ljure, consisting of two universal affirm- 
ative premises, and a particular affirma- 
tive conclusion. The consonants are 
chiefly of use in the reduction of syllo- 
gisms. The direct mood, is tUnt where- 
in the conclusion is not inferred immedi- 
ately from the premises, but follows from 
them by means of a coo version, as, ''Eve- 
ry animal is a living thing ; every man 
is an animal; therefore some living 
thing is a man.'* 

Mood, or Mode, in grammar, the dif- 
ferent manner of conjugating verbs, serv- 
ing to denote the different affections of 
the mind. See Ghammak. 

MOON, /una, C , in astronomy, a satel- 
lite, or secondary planet, always attendant 
on oar earth. 

The moon being the nearest, and, next 
to the sun, the most remarkable body in 
our system, and also useful for the divi- 
sion of time, it is no wonder that the an- 
cient astronomers were attentive to dis- 
cover its motions, and the orbit which it 
describes. 

The motion of the moon in its orbit 
about the earth is from west to eust, and 
its orbit is found to be inclined to the 
ecliptic. The motion of the moon is 
also observed not to be uniform, and its 
distance from the earth is found to 
vary, which shews that it does not re- 
volve in a circle about the earth in its 
centre ; but its motion is found to be in 
an ellipse, having the earth in one of the 
foci. The position of the ellipse is ob- 
served to be continually changing, the 
major axis not being fixed ; but moving 
sometimes direct and sometimes retro- 
grade : but, upon the whole, the motion is 
direct, and it makes a complete revolution 
in a little more chan eight years and a 
half. The eccentricity of the ellipse is 
also found to change, that is, the ellipse 
is sometimes nearer to a circle than it 
is at 6ther times. The inclination of its 
orbit is found likewise subject to a varia- 
tion from 50 to 5<> l^. AU these irregu- 



larities arise from the sun disturbing the 
moon's motion by its attraction. As the 
ellipse which the moon describes about 
the sun is subject to a variation, the pe- 
riodic time of the moon about the earth 
will also vary : in winter the moon's orbit 
is dilated, and the periodic time is in^^ 
creased ; and in summer, her orbit is con- 
tracted, and her periodic time diml- 
nished. The periodic time of the moon 
increases whilst the sun is moving from 
his apogee to his perigee, and decreases 
whijst he moves from his perigee to his 
apogee*: and the greatest difference of 
the periodic times is found to be about 
twenty.two minutes and a, half. The 
mean periodic time of the moon is 27' 
7^ 43' 11", 5 ; this is called her sidereal 
revolution, being the mean time from her 
leaving any fixed star till her return to it 
again. Now it is found by observation, 
that the mean time from her leaving her 
apogee till she returns to it, is 27^ Vi^ 
18' 4"; hence the moon is longer in re- 
turning to her apogee than she is in mak- 
ing a revolution in her orbit, and there- 
fore her apogee must move forward. 
The mean time for her leaving her node 
till she returns to it again, is 27<* 5^ 5' 35", 
6, and this being less than her mean pe- 
riodic time, it follows, that she returns to 
her node before she has completed her 
revolution, and therefore her nodes must 
h ave a retrograde motion. The time be- 
tween two mean conjunctions^ of the sun 
and moon, or from new moon to neff 
moon, supposing their motions had both 
been uniform, is found by multiplying the 
periodic times of the earth and moon 
together, and dividing by their differ- 
ence ; taking therefore the mean periodic 
time of the moon and sun as already stat- 
ed, we get the mean time from conjunc- 
tion to conjunction to be ^^ IS"* 44 
2", 8, and this is called her synodic revo- 
lution. The true time from new to new 
moon will be sometimes greater and 
sometimes less than this. 

The apparent diameter of the moon is 
found continually to vary ; now the appa- 
rent diameter of any very distant body 
varies inversely as its distance. Hence, 
as the apparent diameter of the moon in- 
creases, she mu»t approach the earth; 
and when it decreases, she roust ttceat 
fipom the earth. This variation of her ap- 
parent diameter agrees exactly with vhat 
ought to be the case, if the moon mofcd 
in an ellipse about the earth in oncofjts 
foci; we conclude, therefore, that the 
moon mores in an ellipse about the eirtft 
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Situated in one of its foci, as no other sup- 
position will agree with the obseiiTed vari- 
ation of the moon's diameter. From the 
variation of the sun's diameter it appears, 
in like manner,tfaat the earth must revolve 
in an ellipse about the sun, having the sun 
in one of the foci. The earth moving in 
an ellipse about the sun in its Tocus, the 
nearer the earth comes to the sun the 
more it is attracted by him, and this at- 
traction increases in the same rat]q.as the 
square of the distance diminishes; and, on 
the contraiy, it decreases as the square of 
the distance increases. As therefore the 
^arth approaches the sun all the time it 
moves from the aphelion to the perihelion, 
the attraction increases, and conspiring 
partly with the earth's motion, it accele- 
rates the motion of the earth ; and when 
the earth moves from perihelion to aphe^ 
lion, the attraction acts partly against the 
eartli's motion, and diminishes its motion. 
Thus, the velocity of the earth increases 
whilst it moves from the aphelion to peri- 
helion, and decreases as mucli whilst it 
moves from perihelion to aphelion. 

As the moon moves m an ellipse 
about the earth in its focus, she must, in 
like manner, by the earth's attraction, 
have her velocity increased from her apo- 
gee to perigee, and decreased as moch 
from her perigee to apogee. These are 
the principal causes of the variatioii of 
the velocities of the earth and moon. 
But as the sun attracts the moon, as well 
as the earth attracts it, the attraction of 
the sun will cause another variation of the 
moon's velocity. Thus the moon being 
attracted both bj the sun and earth, they 
will cause great irregularities in her mo. 
tion; and hence it is very difficult to 
compute the place of the moon. After 
« finding the mean. place of the moon, that 
is, the place where she would have been 
if her motion had been uniform, it re- 
q;^ires not less than twenty corrections, in 
order to get the true place to a sufficient 
degree of accuracy. Sir I. Newton was 
the first person who pointed out the 
sources of these irregularities ; but they 
are ofansiture too difficult to admit of a 
proper illustration^ When we view the 
moon with a telescope, we find that her 
surface is very rough with mountains and 
cavities; this appears from the very jag- 
ged boundary of the light and dark parts. 
Also, certain parts are found to project 
shadows always opposite to the sun ; and 
when the sun becomes vertical to any of 
them, they are observed to have no sha- 
dow ; these therefore must be mountains. 
Other parts are always dark gn that side 



next the sun, and illumtnated on the op- 
posite side ; these therefore must be ca* 
vities. Hence the appearance of the 
moon constantly varies, from its altering 
its situation in respect to the sun. 

The tops of the mountains on the dark 
part of the moon are frequently seen en- 
lightened at a distance from the confines 
of the illuminated part The dark parts 
have, by some, been thought seas ; and 
by othera, to be only a great number of 
caverns and pits, the dark sides of which 
next to the sun would cause those places 
to appear darker than the rest. The 
great irreg^ilarity of the line bounding 
the light and dark parts, on every part of 
the surface, proves that there can be no 
very large tracts of water, as such a re- 
gidar surface would necessarily produce 
a line, terminating the bright part, per- 
fectly free from all irregularity. Also, if 
there was much water upon its surface, 
and an atmosphere, as conjectured by 
some astronomers, the clouds and va- 
pours might easily be discovered by our 
telescopes ; but no such phenomena have 
ever been observed. 

On April 9, 1787, Dr. Herschel disco- 
vered three volcanoes in the dark part of 
the moon ; two of them seemed to be al- 
most extinct, but the third showed an ac- 
tual eruption of fire, or luminous maCter, 
resembling a small piece of burningchar- 
coal covered by a thin coat of white ashes; 
it had a degree of brightness about it, as 
strong. as that with which such a coal 
would be seen to glow in faint daylight. 
The adjacent parts of the volcanic moun- 
tain seemed faintly illuminated by the 
eruption. A similar eruption appeared on 
May 4, 1783. On March 7, 1794, a few 
minutes before eight o'clock in the even- 
ing, Mp. Wilkins, of Nor^vich, an emi- 
nent architect, observed, with the naked 
eye, a very bright spot upon the dark 
part of the moon ; it was there when he 
nrst looked at the moon, and the whole 
time he saw it, which was about five mi- 
nutes ; it was a fixed steady light,, except 
the moment before it disappeared, when 
its brightness increased. The same phe- 
nomenon was also observed by Mr. T: 
Stretton, in St. John's Square, Clerken- 
well, London. On April 13, 1793, M. 
Piazza, astronomer royal at Palermo, ob- 
served a bright spot on the dark part of 
the moon ; and several other astronomers 
have observed the same phenomenon. 

It has been a doubt amongst astrono- 
mers, whether the moon has any atmos- 
phere ; some suspecting that, at an occul- 
tation of a fixed star by the moon, the 
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star did not vanish suddenly, but lost its 
light mdually, and thence concluded 
that the moon has an atmosphere. M. 
Schroeter, of Lilianthan, in the Duchy of 
firemen, has endeavoured to establish the 
existence of an atmosphere, from tlie fol- 
lowing observations. 1. He observed the 
rooon, when two days and a half old, in the 
evening soon after sunset, before the dark 
part was visible, and continued to ob- 
serve it till it became visible. Two cusps 
appeared tapering in a very sharp, faint 
prolongation, each exhibiting its furthest 
extremity faintly illuminated by the solar 
rays, before any part of the dark hemi- 
sphere was visible ; soon after, the whole 
dark limb appeared illuminated. This 
prolong^ation of the cusps beyond the se- 
micircle, he thinks, must arise from tlie 
sun's rays being refracted lyr the moon's 
atmosphere. He computes also the height 
of the atmosphere, which refracts light 
enough into the dark hemisphere, to pro- 
duce a twilight, more luminous than the 
light reflected from the earth when the 
moon is about 32« from the new, to be 
1356 Paris feet, and that the greatest 
height capable of refracting tl»e solar 
rays is 5376 feet. 2. At an occuitation of 
Jupiter's satellites, the third disappear- 
ed, after having been 1" or 2 of time in- 
distinct ; the fourtli became indiscernible 
near the limb ; this was not observed of 
the other two. See the Philosophical 
Transactions, 1792. 

Many astronomers have given maps of 
the moon; but the most celebrated are 
those of Hevelius in his Selenographia ; 
in which he has represented the appear- 
ance of the moon in its different states, 
from the new to the full, and from the 
full to the new ; these figures Mayer pre- 
fers. Langrenus and Racciolus denoted 
the spots upon the surface by the names 
of philosophers, mathematicians, and 
other celebrated men ; giving the names 
of the most celebrated characters to the 
largest spots. Hevelius marked them with 
the geographical names of places upon 
the earth. The formei; distinction is now 
generally used. 

Very nearly the same face of the moon 
\ always turned towards the earth, it be- 
ing subject to only a small change within 
certain limits, those spots which lie near 
the edge appearing and disappearing 
by turns; this is called its libration. 
The moon turns about its axis in the 
same direction in which it revolves 
in its orbit. Now the angular velocity 
about its axis is uniform, and it turns 
about its axis in the same time in which • 



it makes a complete tevolution in its or- 
bit ; if therefore the angular motion about 
the earth were also uniform, the same 
face of the rooon would always be turned 
towards the earth. For if the moon bad 
no rotation on her axis, when she is on op- 
posite sides of the earth, she would shew 
different faces ; but if, after she has made 
half a revolution in her orbit, she has al- 
so turned half round her axis, then the 
face, which would otherwise have been 
shewn, will be turned behind, and the 
same face will appear. And thus, if the 
moon's^ng^lar velocity about her axis 
were always equal to her angular veloci- 
ty in her orbit about the earth, the same 
side of the moon would be always to- 
wards the earth. But as the moon's an- 
gular velocity about her axis is uniform, 
and her angular velocity in her orbit is 
not uniform, their angular velocities can- 
not continue always equal, and therefore 
the moon will sometimes show a little more 
of her eastern parts, and sometimes a little 
more of her western parts ^ this is called 
a libration in longitude. Also, the moon's 
axis is not perpendiculai^ to the plane of 
her orbit, and therefore, at opposite points 
of her orbit, her opposite poles are turn- 
ed towards the earth ; therefore her poles 
appear, and disappear, by turns ; this is 
called a libration in latitude. Hence, 
nearly one half of the moon is never visi- 
ble at the earth, and therefore nearly one 
half of its inhabitants (if it have any) ne- 
ver saw the earth, and ne'arly the other 
half never lose sight of it. Also thie time 
of its rotation about its axis being a month, 
the length of the lunar days and nights 
will be about a fortnight each. It is a 
very extraordinary circumstance, that (he 
time of the moon's revolution about her 
axis should be. equal to that in her orbit. 
Sir I. Newton, from the altitude of the 
tides upon the earth, has computed the 
altitude of the tides on the moon's sur- 
face \o be ninety-three feet, and there- 
fore the diameter of the moon, perpendi- 
cular to a line joining the earth and moon, 
is less than the diameter directed to the 
earth, by one hundred and eighty-six 
feet. Hence, says he, the same face must 
always be to^yards the earth, except « 
small osciiiatibn ; for if the longest dia- 
meter should get a little out of that di- 
rection, it would be brought in it again 
by the earth's attraction. The supposi- 
tion of D. de Mairan is, th*t the hemi- 
sphere of the moon next the earth is 
more dense than the opposite one ; and 
hence the same face would be kept to- 
wards the earthy upon the same principle 
as before. 
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When the moon is in conjunction with 
the s-m, she is then said to be new, and 
her .Japk side being next to the earth, 
she is then invisible. As she recedes 
from the sun, we first discover some of 
her bright part, and she appears homed 
till she gets 90° from the sun, when she 
appears half enlightened, or dichotomis- 
ed J from thence, till she comes into op- 
position, she appears above half enlight- 
ened, or gibbous ; and at opposition she 
appears full orbed, the same face being 
then turned towards the earth which is 
towards the sun, and she fs then ssfid to 
be at her full. And from opposition to 
conjunction, her apparent bright part de- 
creases as it before increased. When 
the moon is about three days from the 
new, the dark part is very visible, by 
the light reflected from the earth, which 
is moonlight to the lunaries, considering 
our earth as a moon to them ; and in the 
most unfavourable state some of the 
spots may be then seen. But when the 
moon gets into quadratures, its great 
light prevents the dark part from being 
seen. According to Dr. Smith, the 
strength of moonlight, at thfe full moon, 
is ninety thousand times less than the 
light of the sun; but from experiments 
made by M. Bouguer, he concluded it to 
be three hundred thousand times less. 
The light of the moon, condensed by the 
best mirrors, produces no sensible effect 
upon the thermometer 

Our earth, in the course of a month, 
shews the same phases to the lunaries, as 
the moon does to us ; the earth is at the 
full at the time of the new moon, and 
new at the time of the full moon. The 
surface of the earth being about thirteen 
times greater than that of the moon, it 
mffords thirteen times more light to the 
moon than the moon does to us. 

Dr. Herschel has measured the height 
of a great many of the lunar mountains, 
and finds, that, a few excepted, they ge- 
nerally do not much exceed half a mile. 
Before he measured them, they were 
reckoned much higher, being generally 
over-rated. He observes, that it should 
be examined whether the mountain 
stands on level ground, which is neces- 
saty, that the measurement may be exact. 
As the spectator is carried by the earth's 
rotation, his horizon will continually 
change its situation, and therefore it will 
continually cut the moon's orbit, at differ- 
ent points, till it has gone through the 
whole orbit ; and the inclination of the 
orbit to the horizon will be continually 
changed. Now the difference between the 
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times of the rising of the moon on two 
successive nights will depend upon the 
angle which the moon's orbit makes with 
the horizon; the less the angl^ is, the less 
the moon will have descended below the 
horizon, *at the time when the horizon ig 
brought into the same situation it was 
twenty-four hours before; therefore, when 
the angle which the moon's orbit makes 
with the horizon is the least, there will be 
the least difference of the times of her ris- 
ing. Now, that angle is the least when 
the first point of Aries rises, at which 
time, in the latitude of London, there is 
only about seventeen minutes difference 
of the moon's rising on two successive 
nights. Now, about the 23d of Septem- 
ber, the first point of Aries rises at the 
time the moon- rises, if the moon be then 
at the full, because it will then be at the 
beginning of Aries. In this case, there- 
fore, the moon will rise about the full for 
several nights, with but a small difference 
of the times of her rising. This hap- 
pening in the time of harvest, it is called 
the harvest moon. As the full moon may 
not happen on the 22d of September, 
that which happens nearest to it is called 
the harvest moon. The same small dif- 
ference of the times of rising of the 
moon happens every month, but it not 
happening at the full moon, and at that 
time of the year, it is not taken notice of. 
The greatest difference of the times of 
the moon's rising at London on two suc- 
cessive nights, is about one hour and se- 
venteen minutes ; and this happens when 
the moon is in the first point of Libra, 
and therefore it happens at the vemajl 
full moons. 

There is a phenomenon called the ho- 
rizontal moon, which is this, that it ap- 
pears larger in the horizon than in the 
meridian ; whereas, from its being fur- 
ther from us in the former case than in 
the latter, it subtends a less angle when 
in the horizon. It is perhaps not easy to 
give a satisfactory answer to this decep- 
tion. Gassendus thought, that as the 
moon was less bright in the horizon than 
in the meridian, we looked at it, in the 
former situation, with a greater pupil of 
the eye, and therefore it appeared larger. 
But this is not agreeable to the princi- ' 
pies of optics, since the magnitude of the 
image upon the retina of the eye does not 
depend upon the size of the pupil. Des 
Cartes thought that the moon appeared 
largest in the horizon, because, when com- 
paring its distance with the intermedi- 
ate objects, it appeared then f urtliest off; 
and as we judge its distance greater in 
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that situation, we, of course, think it 
larger, supposing that it subterds the 
same angle. Dr. Berkeley accounts for 
it thus : fatntness suggests the idea of 
greater disUnce ; the moon appearing 
faintest in the horizon, suggests the idea 
of greater distance ; and, supposing the 
angle the same, that must su^st the 
-idea of a greater tangible object. He 
does not suppose the visible extension to 
be greater, but that the idea of a greater 
tangible extension is suggested by the 
alteration of the visible extension He 
says, 1. That which suggests the idea of 
greater magnitude, must be something 
perceived; for that which is not per- 
ceived can produce no effect. 2. It must 
be something which is variable, because 
the moon does not always appear of the 
same magnitude in the horizon. 3. It 
cannot lie in the intermediate objects, 
they remaining the same; also, when 
these objects are excluded from sight, it 
makes no alteration. 4. Itcannot be the 
visible magnitude, because that is least in 
the horizon. The cause, therefore, must 
lie in the visible appearance, which pro- 
ceeds from the greater paucity of rays 
coming to the eye producing faintness. 
Mr. Rowning supposes, that the moon ap- 
pears furthest from us in the horizon, be- 
cause the portion of the skv which we 
see appears not an entire hemisphere, 
but only a portion of one; and hence 
we judge the moon to be further from 
us in the horizon, and therefore larger. 
Dr. Smith, in his optics, gives the same 
reason. The same circumstances take 
place in the sun. Also, if we take two 
stars near each other in the horizon, and 
two other stars near the zenith at the 
same ang^ar distance, the two former 
will appear at a much greater distance 
. from each other than the two latter. On 
this account, people are, in general, 
much deceived in estimating the alti- 
tudes of the heavenly boditts above the 
horizon, judgpng them to ft much greats 
er than they are. The lower part of a 
rainbow also appears much wider than 
the upper part ; and this may be consi- 
dered as an argument, that the phenome- 
non cannot depend entirely upon the 
greater degree of faintness of the object 
when in the horizon, because the lower 
part of the bow frequently appears 
brighter than the upper part, at the same 
time that it appears broader. Also, faint- 
ness can have no effect upon the angu- 
lar distance of the sUrs ; and as the dif. 
ference of the apparent distance of the 
two stars, whose angular distance is the 



same in the horizon and the zenith, seems 
to be fully sufficient to account for the 
apparent variation of the moon's diame- 
ter in these situations, it may be doubt. 
ful whether the faintness of the object 
entera into an> part of the cause. 

The mean distance of the moon from 
the earth is about two hundred and thirty- 
. nine thousand miles ; and her semi'dia. 
meter is nearly three-elevenths of the 
radius of the earth, or about one thou- 
sand and eighty-one miles. And as the 
magnitudes of the spherical bodies are 
as the cubes of their radii, the magnitude 
of the moon : magnitude of the earth 
: : 33 : 113 : : 1 : 49 nearly. See Vince'i 
Astronomy. 

MOORE (Sib Jonas), in biography, an 
eminent English mathematician in the se- 
venteenth century, was bom at Whitlee, 
in Lancashire, about the year 162u. He 
enjoyed the advantages of a liberal school 
education, and afterwards applied himself 
pimcipally to the study of the mathema- 
tics, for which, from his childhood, be 
had discovered a strong partiality. This 
favourite pursuit he cultivated with great 
diligence arid success, and acquired such 
reputation for his proficiency, that during 
one of the expeditions of King Charles I. 
into the northern parts of England, he was 
introduced to his majesty, as a, person 
studious and learned in those sciences. 
Upon conversing with hiro, the King ex- 
pressed much approbation of his acquire- 
ments, and gave him a promise of en- 
couragement; which laid the foundation 
of his future fortune. Afterwards be was 
appointed mathematical tutor to the 
King's second son, James, to instruct him 
in arithmetic, geography, the use of the 
globes, &c. During Cromwell's goTem- 
ment, he appears to have followed the 
profession of a public teacher of mathe- 
matics; for he is stiled in the title-pag^ 
of some of his pubhcations, '« professor of 
the mathematics." Mr. Granger says, in 
his " Biographical History of England, 
that he was employed by the commission- 
ers for draining and dividing the fens: 
and in his survey took notice that the sea 
made a curve line on the beach, from 
which he took the hint to keep it effectu- 
ally out of Norfolk. This added much to 
his reputation ; but no mention is made 
of the period of his life when he was thus 
occupied. After the restoration of Kine 
Charles II. He was noticed and employed 
by that prince, who bestowed on him the 
honour of knighthood, and at length pro- 
moted him to the important office of sur- 
veyor-general of the ordnance. He ip- 
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pears to hare been a favourite both with 
the king* and the duke of York, who often 
consulted him, and followed his advice 
upon many occasions. To his honour it 
ought to be recorded, that he frequently 
availed himself of his interest at court for 
the advancement of learning, the encou- 
ragement ol* merit, and the establishment 
of institutions highly favourable and be- 
neficial to the interests of the public and 
of science in general. He patronised the 
famous Mr. Flamstead, who had but a 
very scanty income at Cambridge when 
he took him under his protection. In 
connexion with Sir Christopher Wren, he 
persuaded the king to erect Flamstead 
house at Greenwich, for a public observa- 
tory, in 1675, recommending Ifr. Flam- 
stead to be the king's astronomer, to 
make observations there ; ahd being sur- 
veyor-general of the ordnance himself, 
this was the reason why the salary of the 
astronomer-royal was made payable out 
of the office of ordnance. Being elected a 
governor of Christ's hospital, he appears 
to bave been instrumental in persuading 
^e king to found the mathematical school 
there, with the allowance oi a handsome 
salary for a master to instruct a certain 
number-of the boys in mathematics and 
navigation, to qualify them for the sea ser- 
vice. It ought not to^be concealed, that 
the duke oiYork also'tpok a zealous and 
active part in determining his brother to 
found this useful establishment. This 
foundation presented Sir Jonas with an op- 
portunity of exerting his abilities in a man- 
ner agreeable to his wishes, namely, that 
of serving the rinng generation. And re- 
flecting within himself on the benefit 
which the nation mi^t receive from a 
mathematical school, if properly conduct- 
ed, he made it his utmost care to pro- 
mote its improvement. In pursuance of 
his majesty's erant, the school was esta- 
blished ; but there was still wanting a me- 
thodical institution, from which the youths 
might receive such necessary helps as 
their studies required : a laborious work, 
from which his other g^eat and assiduous 
employments might very well have ex- 
empted him, had not a predominant re- 
gard to a more general usefulness deter- 
mined him to devote all the leisure hours 
of his declining years to the improvement 
of such an useful and important seminary 
of learning. Having thus engaged him- 
self in the prosecution of this generous 
undertaking, he sketched out a plan or 
syftem of mathematics for the use of the 
school, and afterwards drew up and print- 
ed several pasta of it^umaelf ; but death 



put an end to his laboan, before the work 
was completed. We are not informed of 
the year when this event took place ; but 
it could not be long before I08I, when 
the work was pubhahed by his sons-in- 
law, Mr. Hanway and Mr. Potinger, who 
spared neither expense nor labour to have 
it finished in the best manner, and secur- 
ing proper assistants for that purpose. 
Besides the New System of the Mathe- 
matics, &c. in two Volumes^ quarto, above 
mentioned. Sir Jonas published Arithme- 
tic, in two books, viz. Vulgar Arithmetic, 
and Algebra. To which are added, two 
Treatises, the one a new Contemplation 
Geometrical, upon the oval figure called 
the Ellipsis ; the other, the two first Books 
of Mydorgius, his Conical Sections ana- 
lyzed, 1660, octavo ; A Blathematical 
Compendium; or, Useful Practices in 
Arithmetic, Geometiy, and Astronomy^ 
Geography, and Navigation, &c. &c. the 
fourth edition of which is dated in 1705, 
12mo. ; A General Treatise of Artillery ; 
or Great Ordnance. Written in Italian by 
Thomas Moretti of Brescia Translated 
into English, with Notes thereupon, and 
some Additions out of French for Sea-g^- 
ners. By Sir Jonas Moore, Knt. octavo^ 
with the date of 1688. 

MOORING, ^c MoAKiNO in the sea- 
laneua^e, is the laying out the anchors of 
a ship in a place where she can ride se- 
cure. Moorine across, is laying out an 
anchor on each side ; and moorinf along, 
is to have an anchor in a river and a haw- 
ser on shore. When ships are laid up in 
ordinary, or are under orders of fitting for 
the sea, the moorings are laid out in har- 
bours, and consist of claws, pendent 
chains, cables, bridles, anchors, swivels, 
jew*s harps, buoys, and chains. 

MOOT, a difficult case argued by the 
young barristers and students at the inns 
of courts, by way of exercise, the better to 
qualify them for practice, and to defend 
the causes of their clients. This, which is 
called mooting, is the chief exercise of the 
inns of court. Particular times are ap- 
pointed for the arguing moot cases ; the 
place where this exercise is performed 
was anciently called moot-hall ; and there 
is a bailiff, or surveyor of the moots, an- 
nually chosen by the bench, to appoint 
the moot men for the inns of chancery, 
and to keep an account of the perform- 
ance of exercises. 

MORS A, in botany, so called in honour 
of Robert Moore of Shrewsbury, a genus 
of the Triandria Monogynia class and or- 
der. Natural order of Bnsatae. Irides, 
Jussieu. Essential character : corolla six 
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petiUed, the three inner parts spreadin|r 
narrower : sti)(ma trtfid. There are se- 
▼enn-cn tipecies. Linnxus remarks, that 
the flower of M oraea differs from that of 
Iris, in havini^ all the six petals equally 
spreading; this being the chief difference, 
Gcrtner is of opinion, that Morxa is too 
artificial a genus, and might more pro- 
perly be mixed, partly with Iris, and part- 
ly with Ixia. 

If QUALITY, the science and doctrine 
of morals, otherwise called ethics. See 
Philosopit, moral. 

MORAVIANS, HiMirBVTrsBS.orUn. 
TAS Featbto, in church histoiy, a deno. 
mi nation of Christians, concerning whose 
origin, history, and character, various 
contradictory reports have been publisl)- 
ed Grants divides their history into what 
he calls ancient and modern. The for- 
mer refers to them before the time of 
their settlement in Upper Lusatia, in 
ir22; the latter after that period. The 
United Brethren claim the fiunous Huss, 
and Jerome of Prague, as their mart^^rs. 
M. Crantz, however, places the beginning 
of the church of the United Brethren in 
the year 1457, and says, that it arose out 
of the scattered remains of the followers 
of Huss. In the year 1450, this people 
became re -united to the Qreek church : 
but on tbe taking of Constantinople by the 
Turks about two yean afterwards, that 
union was again dissolved. After this, 
various attempts were made to form them 
into a regularly constituted church, but 
without success. At length, aAer many 
vexations and commotions among them- 
selves, and sundry persecutions from 
others, they obtained permission to with- 
draw to a part of the kin^s domain, on 
the boundary between Silesia and Mo- 
ravia. In the same year, 1457, they form- 
ed their church fellowship, calling them- 
selves " Unitas Fratrum," or ♦' Fratres 
Unitatis," the United Brethren From 
this period of the Reformation, they suf- 
ferett many cruel and vexatious persecu- 
tions ; yet they preserved their unity, and 
formed a kind of alliance with the Wal- 
denses, who had for many centuries op- 
posed many of the corrupt practices and 
doctrines of the Romish church. After 
the Reformation, they professed to ad- 
here to the Augsburgh Confession, yet 
they continued a distinct body. After va^- 
rious persecutions and discouragements, 
during the seventeenth century, they be- 
came in a manner extinct ; until about the 
ytar 172i>, when they began to revive in 
Bohemia ; but as no tree toleration could 
foe obtained for them in that country, they 



agreed to emigrate. Applications were 
accordingly made to Nicholas Lewis, 
count of Zinzendorf, who readily g^^nt- 
ed them permission to settle on his es- 
tates in Upper Lusatiat Thither, in 1722, 
a company of them repaired, and formed 
the settlement of Herrnhut, from whence 
they are sometimes called Hermhutters. 
Their friend and protector, count Zin- 
zendorf, at length became a convert to 
the faith and practices of the Moravian 
Brethren, and, commencing preacher, 
was, in the year 1735, chosen to be their 
bishop. From this period the sect of the 
Moravians began to flourish rapidly. 
Count Zinzendorf was a zealous and en- 
terprising man, though enthusiastical and 
mystical in a very high degree. His exer- 
tions were of singular service to the cause 
of the brethren, though his extravagancies 
sometimes brought them into contempt 
with the sober and reflecting part of nuin- 
kind. It is even acknowledged, on the 
part of the count's friends, that much of 
the extravagance and absurdity that has 
been attributed to him owes its origin, or 
at least its publication, to those persons 
who wrote his extempore sermons in 
short-hand, and afterwards published 
them with all their indelicacies and im- 
perfections about them. 

The church of the United Brethren is 
episcopal, and thefr church gt>vemment 
is conducted with great form and regula- 
rity. Questions of dispute are settled by 
ballot, and in cases of real or supposed 
importance are often decided by lot. The 
lot is deemed a solemn appeal to heaven, 
and is made use of with gfreat seriousness. 
They have oeconomies, or choir-houses, 
where they live together in community: 
the single men and single women apart, 
widows and widowers apart, each under 
the superintendance of elderly persons 
of their own class. At Fairfield, near 
Manchester, there is a Moravian settle- 
ment ; it is a small village, uncommonly 
neat and clean, consisting of one large 
open street, having a handsome chapel, 
and a smaU public house for the recep- 
tion of strangers who visit the settlement 
from Manchester and the neighbourhood, 
particularly on Sundays and other holi- 
days. The Moravians are ler^' strict in 
their attention to the youth of both sexes^ 
and never suffer them to come together, 
or to marry, without the previous consent 
of the church ; and as the lot must be 
cast to sanction their union, each receives 
his partner as a divine appointment. 
Though the Moravians are united in one 
body, they are by no means iUibeial in 
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their views towards other Christians, who 
hold what they conceive to be the esseti- 
tials of religfion, and pay divine adoration 
to Jesus Christ. In doctrine they appear 
to be inclined to Sabellianisin. They 
address all their prayers to Jesu, or The 
Lamb, and they have been accused, not 
without reason, of adopting a phraseolo^ 
gy in their hynnns and prayers not con- 
sistent with the rules of decency and 
chastity. They are, however, a very 
harmless and unoffending people. They 
appear to be Arminians, in opposition to 
Calvinism, and they reject the use of the 
term Trinity, and some other popular 
and unscriptural terms and phrases. In 
zeal, tempered with modesty, and in si- 
lent perseverance in attempting to con- 
vert the heathen world to Christianity, 
the Moravians are unequalled. While 
some other bodies of Christians are filling 
the world with pompous details of their 
missionary labours, and are every day and 
hour sounding the trumpet of their own 
fame to all the world, the Moravian mis- 
sionaries are quietly and successfully pur- 
suing their labour of love in almost every 
part of the known world. They have set- 
tlements in various parts, particularly in 
the following places : begun 1732, in the 
Danish West India Islands; in St. Thomas, 
New Herrnhut, Nisky; in St. Croix, 
Friedensburg, Friedenstal ; in St. Jan, 
Bethany, and Emmaus. In 1733, in 
Greenland, New Herrnhut, Lichtensels, 
and Lichtenau. In 1734, North Ameri- 
ca, Fairfield in Upper Canada, and Go- 
shen on the river Muskingum. In 1736, at 
the Cape of Good Hope, Bavians Kloof. 
In 1738, in South America, among the 
negro sbves at Paramaribo and Sommels- 
dyk ; among the free negroes at Bambey, 
on the Sarameca, and among the native 
Indians at Hope on the river Corentyn. 
In 1754^ in Jamaica, two settlements in 
Elizabeth parish. In 1756, in Antigua, 
at St. John's, Grace hill, and Grace bay. 
In 1760, near Tranquebar in the East In- 
dies, Brethren's Garden. In 1764, on 
the Coast of Labrador, Nain, Okkak, and 
Hopedale. In 1765, in Barbadoes, Shar- 
ron near Bridgetown. In the same year, 
in the Russian part of Asia, Sarepta. In 
1775, in St. Kitt's, at Basseterre. In 
1789, in Tobago, Signal Hill. By the 
latest accounts publiSied, most of these 
settlements appear to be in a flourishing 
state. 

Whoever wishes to see a more detailed 
account of the Moravians will do well to 
consult Crantz's Ancient and Modern- 
Histoiy of the United Brethren, the same 



author's History of the Mission in Green- 
land, La Trobe's edition of Spangen- 
burgh's Exposition of Christian Doctrine, 
also Rimius's Narrative of the Moravians, 
Bishop Lavington's Moravians compar- 
ed and detected, and the Periodical Ac- 
counts of the Missions of the United 
Brethren. 

MORBID, among physicians, signifies 
diseased or corrupt, a term applied either 
to an unsound constitution, or to those 
parts or humours that are infected by a 
disease. 

MORDANT, in dying. When a sub- 
stance to be dyed has little or no attrac- 
tion to the matter on which the colour 
depends, «o as either not to be capable of 
abstracting it. from its solvent, or of re- 
taining it with such force as to form a 
permanent dye, then some intermediate 
substance is used, which acts as a bond of 
union between them : this substance is 
called a mordant See Drsiiro. 

MORDELLA, in natural History, a ge- 
nus of insects of the order Coleoptera ; 
antcnnx moniliform or pectinate ; head 
deflected and bent under the neck; shells 
curved downwards towards the tip ; at 
the base of the abdomen, and before the ^ 
thighs, is a broad lamina. There are 
about thirty-four species, divided into 
sections. A. antennae, moniliform ; fore 
feelers clavate, hind feelers filiform. B. 
antennx pectinate ; feelers filiform. The 
most common of the British species is 
M. aculeata, measuring little more than a 
quarter of an inch in length ; it is black 
and smooth ; the legs are rather lon^, 
and the insect, when disturbed, has the 
power of leaping or springing to a small 
distance. It is found on plants in the gar- 
dens. M. Clavicornis is entirely piccous ; 
antennx clavate ; an inhabitant of Eng. 
land, and found commonly on the flowers 
of the rhaeum rhabarbarum. 

MOREL, the phallus esculentus of Lin- 
naeus, a plant that grows on moist banks 
and wet pastures, and springs up in the 
early parts of spring. It is used for culi- 
nary purposes. 

MORINA, in botany, so named in ho- 
nour of Louis Morin, M. D. member of 
the Academy of Sciences at Paris, a genus 
of the Diandria Monogynia class and or- 
der Natural order of Aggregatae. Dip, 
fiaceae, Jussieu. Essential character : ca- 
lyx of the fruit one-leafed, toothed; of the 
flower bifid; corolla irregular ; seed one» 
under the calyx of the flower. There is 
but one species, viz. M. persica, which 
has a thick taper root, running deep into 
the ground : stem neariy three feet in 
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height, tmooth, and purpliifa towards the 
bottom, and green to tne top ; at each 
joint come out three or four prickly 
leavei, four or five inches long, of a lucid 
green on the upper side, and of a pale 
green underneath, armed on their edges 
with spines ; flowers axillary on each side, 
some 'white and others red on the same 
plant. It is a native of Persia. 

MORINDA, in botany, Indian mulberry, 
a genus of the Pentandria Monooj^nia 
class and order. Natural order of Ag- 
gregatz. Rubiacex, Jussieu. Essential 
character : flowers aggregate, one petal- 
led; stigma bifid; drupes aggregate. — 
There are three species, natives of the 
East and West Indies. 

MORISONIA, in botany, so named in 
honour of Robert Morison, M. D. a ge- 
nus of the Monadelphia Polyandria class 
and order. Natural order of Putamineae. 
Capparides, Jussieu. Essential charac- 
ter : calyx single, bifid ; petals four ; pis- 
tillum one ; berry with a hnrd rind, one- 
celled, many-seeded, pedicelled. There 
is but one species, viz. M. Americana, a 
native of South America and the islands 
of the West Indies: flowering there in 
July, and bearing fruit in November. In 
Martinico it is called Bois Mahouia, or 
Devil's wood. 

MORMYRUS, in natural History, a ge- 
nus of fishes of the order Abdominal es 
Generic character : snout protruded, 
mouth terminal; teeth numerous and 
notched ; aperture of the gills without a 
CQver ; gill membrane with one ray ; 
body scaly. This genus has been recent- 
ly investigated by M. Geofiroy, with con- 
siderable minuteness, and he has enume- 
rated nine distinct species, of which Lin- 
nxus was acquainted only with three. — 
The body is compressed, and the tail of a 
somewhat cylindrical and inflated appear- 
ance, and of a considerable length. It 
contains the glands, from which is se- 
creted the oily matter appearing along 
the lateral line ; the stomach is highly 
muscular, and the air-bladder nearly of 
the whole length of the abdomen. Most 
of the species are inhabitants of the river 
Nile. 

MOROCCO, in commerce, a fine kind 
of leather, prepared of the skin of an ani- 
mal of the goat kind, and imported from 
the Levant, Barbary, &c. 

The name was probably taken from the 
kingdom of Morocco, whence the man- 
ner of preparing it was borrowed, which 
is this: the skins being first dried in the 
hair, are steeped in clear water three 



days and nights ; then stretched on a tui' 
ner's horse, beaten with a large knife, 
and steeped afresh in water every day till 
they be well come : then they are thrown 
into a large vat in tli'e ground full of wa- 
ter, where quick lime has been slaked, 
and there lie fifteen days ; whence they 
are taken and again returned every night 
and morning. Then they are thrown into a 
fresh vat of lime and water, and shifted 
night and morning for fifteen days lon- 
ger ; then rinsed in clear water, and the 
hair taken ofl* on the leg with the knife, 
returned into the third vat, and shifted si 
before for eighteen days ; steeped twelve 
hours in a river, taken out, rinsed, put in 
pails, where they are pounded with wood- 
en pestles, changing the water twice; 
then laid on the horse, and the flesh tak- 
en off; returned into pails of new water, 
taken out, and the hair side scraped; re- 
turned into fresh pails, taken out, and 
thrown into a pail of a particular form, 
having holes at bottom : here they are 
beaten for the space of an hour, and 
fresh water poured on from time to time; 
then being stretched on the leg, and 
scraped on either side, they are returned 
into pails of fresh water, taken out, 
stretched, and sewed up all round in 
manner of bags, leaving out the hinder 
legs as an aperture for the conveyance of 
a certain mixture. 

The skins thus sewed are put into luke- 
warm water, where clog's excrement has 
been dissolved. Here they are stirred 
with long poles for half an hour, left at 
rest a dozen, taken out, rinsed in fresh 
water, and filled by a tunnel with a pre- 
paration of water and sumac, mixed and 
heated over the fire till ready to boil; 
and, as they are filled, the hind legs are 
sewed up to stop the passage. In this 
sUte they are let down into the vessel of 
water and sumac, and kept stirring for 
four hours successively ; taken out and 
heaped on one another,; afler a little time 
their sides are changed; and thus they 
continue an hour and a half, till drained. 
This done, they are loosened, and filled 
a second time with the same preparation, 
sewed up again, and kept stirring tvo 
hours, piled up, and drained as before. 
This process is again repeated, with this 
diflerence, that they are now stirred only 
a quarter of an hour ; after which they 
are left till next morning, when they 
are taken out, dmined on a rack, unsew- 
ed, the sumac taken out, folded in tjo 
from head to tail, the hair side outwam 
laid over each other on the leg, to per- 
fect their draining, stretched out ana 



Digitized by VjOOQ IC 



MOR 



MOR 



dried ; then trampled under foot by two 
and two, stretched on a wooden table, 
what ilesh and sumac remains scraped 
off, the hair side rubbed over with oil, 
and that again with water. 

Then they are wrung with the hands 
stretched, and pressed tight on the table 
with an iron instrument like that of a 
currier, the flesh side uppermost ; then 
turned, and the hair side rubbed strongly 
over with a haiidful of rushes, to squeeze 
out as much of the oil remaining as pos- 
sible. The first course of black is now 
laid on the hair side, by means of a lock 
of hair twisted and steeped in a kind of 
black dye, prepared of sour beer, where- 
in pieces of old rusty iron have been 
thrown. When half dried by hanging in 
the air, they are stretched on a table, 
rubbed over every way with a paumelle, 
or wooden-toothed instrument, to raise 
the grain, over which is passed a light 
couche of water, then sleeked by rubbing 
them with rushes prepared for the pur- 
pose. Thus sleeked, they have a second 
couche of black, then dried, laid on the 
tabie,rub bed over with a paumell^e of cork, 
to raise the grain again; and, after a light 
couche of water, sleeked over anew; 
and, to raise the grain a third time,apau-' 
melle of wood is used. 

After the hair side has received all its 
preparations, the flesh side is paired with 
a sharp knife for the purpose ; the hair 
side is strongly rubbed over with a wool- 
len cap, having before given it a gloss 
with barberries, citron, or orange. The 
whole is finished by raising the g^in 
lightly, for the last time, with the pau- 
melle of cork ; so that they are now fit 
for the market. 

Manner of preparing' red Morocco. Af- 
ter steeping, stretching, scraping, beat- 
ing, and rinsing, as bjefore, they are at 
length wrung, stretched on the leg, and 
passed after each other into water, where 
alum has been dissolved. Thus alumed, 
they are left to drain till morning, then 
wrung out, pulled on the leg, and folded 
from head to tail, the flesh inwards' 

In this state they receive their first dye, 
by passing them one after another into a 
red liquor, prepared with lac, and some 
other ingredients, which the maroqui- 
neers keep a secret. This they repeat 
again and again, till the skins have got 
their first colour ; then they are rinsed in 
clear water, stretched on the leg, and 
left to drain twelve hours ; thrown into 
water, into which white galls pulverized 
have been passed through a sieve, and 
stirred incessantly for a day with long 



poles ; taken out, hung on a bar across 
the water all night, white against red, and 
red against white, and iif the morning the 
water stirred up, and the skins returned 
into it for twenty-four hours. 

MOROXYLATES, in chemistry, a ge- 
nus of salts, of which there are two spe- 
cies, viz, 1. the moroxylate of lime, found 
on the bark of a mulberry-tree, crystal- 
lized in short needles. Its taste resem- 
bles succinic acid. When heated it swells, 
and emits a vapour which irritates the or- 
gans of smell. Its solution precipitates 
acetate of lead, nitrate of silver, and ni- 
trate of mercury. 2. M. of ammonia, ob- 
tained by pouring carbonate of ammonia 
into the solution of the moroxylate of 
lime. This solution, when evaporated, 
yields crystals of moroxylate of ammonia 
in long slender prisms. * 

MOROXYLIC add, discovered a few 
years since by Dr. Thompson on the bark 
of the morus alba, or white mulberry, 
growing at Palermo in Sicily. It coated 
t\kt bark of the tree in small grains, of a 
yellowish and blackish brown colour. An 
account of the analysis of this substance 
may be found in Nicholson's Journal, vol. 
vii. This acid has the taste of succinic 
acid ; it is not altered by exposure to the 
air ; it dissolves readily in water and al- 
cohol ; it does not precipitate tlie metal- 
lie solutions like its salt. From the small 
q[uantity of this acid on which the expe- 
riments were made, it appears to be 
compounded of oxygen, hydrogen, and 
carbon, but the proportion of the consti- 
tuent parts is not known. The com- 
pounds which it forms with alkalies have 
received the name of Moboxtlates. S«e 
above. 

MORTALITY, bills of, registers of the 
number of deaths or burials in any parish 
or district. The establishment of bills of 
mortality in Great Britain originated in 
the frequent appearance of the plague, 
which formerly made great devastations 
m this country, and an abstract of the 
number of deaths was published weekly, 
to show the increase or decrease of the 
disorder, that individuals might not be ex- 
posed to unfounded alarms, but have some 
means of judging of the necessity of re- 
moval, or of taking other precautions, and 
government be informed of the propriety 
or success of any public measures relate 
ing to the disorder. Since the disappear- 
ance of the plague, these registers have 
been continued, firom the convenience 
found in ascertaining by them the precise 
time of the birth or death of individuals, 
and for the information they furnish re- 
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specUng the rate of human mortalitj, and 
toe state of population. . 

The first direct K>ns for keeping parish 
regHters of births and burials were given 
in 1538, when Thomas Cromwell wasap- 
p(»uved the king's vicegerent for eccle- 
siastical jurisdict.on, and in that capacitor 
issued certain injunctions to the clergy, 
one of wliich ordains, that every officiat- 
ting minister shall, for every chui-ch,keep 
a book, wherein he shall register every 
marriage, christening, and burial ; and the 
injunction goes on to direct the manner 
and time of making the entries in the re- 
gister book weekly, any neglect of which 
is made penal In 1547 all episcopal au- 
thority was suspended for a time, while 
the ecclesiastical visitors then appointed 
went through the several dioceses to en- 
force divers injunctions, among which was 
that respecting parish registers This in- 
junction was again repi-ated in the begin- 
ning of the reign of Elizabeth, who also 
appointed a protestation to be made by 
the clergy, in which, among other things^ 
they promised to keep the register book 
in a proper manner. One of the canons 
of the church of England prescribes very 
minutely in what manner entries are to 
be made in the parish registers, and or- 
ders an attested copy of the register of 
each successive year to be anmially trans- 
mitt(>d to the bishop of the diocese, to be 
preserved in the bishop's registry. This 
canon also contains a retrospective clause, 
appointing that the ancient registers, so 
far as they could be procured, but espe- 
cially since the beginning of the reig^ of 
Elizabeth, should be copied into a parch- 
ment book, to be provided by every pa- 
rish ; which regulation was so well obey- 
ed, that most of the ancient parish regis- 
ters now extant, commence with that 
queen's reien, and some of them earlier, 
quite as far back as the date of the origi- 
nal injunction. 

The London bills of mortality are found- 
ed upon the reports of the sworn search- 
ers, who view the body after decease, and 
deliver their report to the parish clerk. 
The parish clerks are required, under a 
penalty for neglect, to make a weekly re- 
turn of burials, with the age and disease 
of which the person died . a summary of 
which account is published weekly ; and 
on the Thursday before Christmas-day, a 
general account is made up for the whole 
^ear. These general accounts of christen- 
ings and burials, taken by the company 
of parish clerks of London, were began 
December ,'1, 1592; and in 15Si4 the 
weekly account was first made pablic> as 



also the general or yearly account, until 
December 18, 1595, when they were dis- 
continued u|5on the ceasing of the plague; 
in 1603 they were resumed, ami have 
been regularly continued ever since. The 
original bills comprehended only 109 pa- 
rishes, but several others were afterwards 
inchided, and in 1660 the bills u'ere nev 
modellecl, the twelve parishes in Middle- 
sex and Surry being made a division by 
themselves, as were likewise the five pa- 
rishes in the city and liberties of West- 
minster. Several other parishes have 
been added to them at subsequent pe- 
riods, but many of them have been mere- 
ly new parishes formed out of larger ones 
which were before included, and the total 
number of parishes now comprehended 
in the London bills of mortality is 146. 
They are divided into the ninety-seven 
parishes within the walls, sixteen parishes 
without the walls, twenty-three out-pa- 
rishes in Middlesex and Surry, and ten 
parishes in the city and liberties of West- 
minster They give the ages at which 
the persons die, and a list of the diseases 
and casualties by which their death was 
occasioned, but little dependence can be 
placed on the list of diseases, except with 
respect to some of the most common and 
determinate. 

These bills would afford the means of 
ascertaining the state of population with 
sufficient precision, if the proportion of 
annual deaths to the number of the Hving 
could be accurately determined. This, 
however, previous to the enumeration of 
1801, could not be easily found, even in 
the metropolis, the population o>' which, 
as deduced from the bills of mortahty, 
was very differently stated by different 
writers. Mr. John Graunt, who first pub- 
lished observations on the, London bills 
of mortality in the year 1662, made the 
proportion dying annually about 1 in 27. 
Sir William Petty and Dr. Brakenridge 
afterwards stated it as 1 in 30, and Mr. 
Maitland 1 in 24i. but Dr. Price, who be- 
stowed much attention on this subject, 
has shown that about the yearl/S^*** 
least 1 in 22^ of all the inhabitants at 
London died annually. In fact, the pro- 
portion appears to have varied considc^ 
ably at different periods, and of late years, 
in consequence of the houses being le» 
crowded with inhabitants, the widening 
of streets and other improvements, ine 
metropolis has become more healthy, snd 
consequently the proportion dying »"■ 
nually less than formerly. In the" 0")- 
servations on the results of the PopuH- 
lion Act," it is stated that the propor- 
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tlon of annual deaths in I^oj^on, in the 
year 1750, appears to have Wfen 1 in 23, 
and in the year 1801, only 1 in 31. 

The following statement of the' average 
of each five years, from 1730, will shew 
a considerable decrease in the annual 
number of burials, and an increase of the 
christenings, which strongly 'indicate the 
progressive increase of the population 
of the metropolis ; the proportion of an- 
nual deaths to 100 christenings likewise 
shews that the^y have approached so near- 
ly to an equality, that the population of 
London can now nearly support itself, 
without an annual supply from the coun- 
try. 



4JS5 


BniUIi. 


Chrii- 
teningfl. 


Proportbn to 
100 Christeo. 


1.35 


25,490 


17,517 


145 


1740 


27,494 


16,144 


170 


1745 


25,350 


14,419 


175 


1750 


25,352 


14,496 


174 


1755 


21,080 


15,119 


139 


1763 


19,837 


14.459 


137 


1765 


23,992 


15,931 


150 


1770 


S2,888 


16,440 


139 


1775 


22,177 


17,284 


128 


1780 


20,743 


17.256 


120 


1T85 


18,880 


17,263 


109 


1790 


19,657 


18,465 


1.06 


1795 


. 20,228 


18,800 


107 


1800 


19,131 


18,708 


102 



that about 5000 of them may be attributed 
to the metropolis, and a large portion 
qf the rest may be ascribed to the other 
great towns, and to Wales, where the re- 
gisters are less regularly kept than in Eng- 
land. In Scotland, registers of mortality 
have not yet been generally established ; 
and those which are kept, are, in many 
instances, very incomplete; 

The total annual amount of burials, as 
collected pursuant to the population act, 
authorizes a satisfactory inference of di^ 
minishing mortality in England since the 
year 1780 : the number of marriages and 
baptisms indicates that the existing po- 
pulation of 1801 was, to that of 178U, aa 
117 to 100, while the amount of register- 
ed burials remained stationary during the 
same period, as will be seen in the fol- 
lowing account. 



The bills of mortality in^many parts of 
Great Britain are known to be materially 
defective ; the deficiencies are ascribed 
chiefly to the following circumstances. 1. 
Many congregations of dissenters inhabit- 
ing towns have their own peculiar bury- 
ing grounds ; as have likewise the Jews, 
and the Roman Catholics who reside in 
London. 2. Some persons, from motives 
of poverty or convenience, inter their , 
dead without any religious ceremony; 
this is known to happen in the Metropo- 
lis, in Bristol, and Newcastle-upon-Tyne, 
and may happen in a few other large 
towns. 3. Children who die before bap- 
tism are interred without any religious 
ceremony, and consequently are not re- 
gistered. 4. Many persons employed in 
the army and in navigation die abroad, 
and consequently their burials remain 
unregistered. 5. Negligence may be 
lupposed to cause some omissions in the 
registers, especially in those small beni- 
fices where the officiating minister is 
bot resident. Whatever may be the total 
iumber of deaths and burials, which from 
piese several circumstances are not 
■rought to account^ it has been estiimted^ 
^YOJL.. VIU. 



Total number of burials in England and 


Yean. 


Males. 


Femalet. 


Total. 


1/vjO 


65,752 


66,976 


13^,728 


1710 


70,606 


69,702 


140,308 


1720 


81,156 


79,268 


160,424 


1730 


89,085 


. 87.408 


176,493 


1740 


83,706 


83,267 


166,973 


1750 


77,149 


77,537 


154,686 


1760 


77J50 


77,887 


155,637 


1770 


S5,\)5Q 


88,431 


174,383 


1780 


95,845 


,95,891 


191,736 


1781 


94,505 


94.867 


189,372 


1782 


90,189 


90.725 


180,914 


1783 


90,606 


91,383 


181,989 


1784 


92,851 


95,070 


187,921 


1785 


91,548 


93,922 


185,470 


1786 


88,330 


90,728 


179,058 


1787 


88.123 


90,595 


173,718 
1^1,345 


1788 


89,227 


92,118 


1789 


88,411 


90,973 


179,384 


1790 


87,954 


90,777 


178,731 


1791- 


90,895 


89,557 


180,452 


1792 


90,895 


91,646 


182,609 


1793 


98,640 


98.305 


196,865 


1794 


95,511 


95,638 


191,149 


1795 


102,086 


101,242 


203,328 


1796 


92,289 


92,245 


184,534 


1797 


92,292 


92,637 


184,929 


1798 


90.657 


90,656 


181,313 


1799 


92,078 


- 91,189 


183,267 


1800 


101,686 


99,442 


201,12a 



Total number of baptisms and of bu- 
rials in the twenty-nine years, above spe- 
cified. 

Malet. ^Ptemalet. Total. 
Baptisms 3,285,188 3,150,922 6,436,110 
Burials 2,575,762n2,590,082 5,165,844 

The proportion of births therefore ap'^ 
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pears to be 104^ males to 100 females ; of 
the deaths) 99^ males to 100 females. 
The average number of burials during 
the last twenty-one years was about 
186,000 per annum. 

MORTAR, a preparation of lime and 
sand mixed up with water, which serves 
as a cement, and is used by masons and 
bricklayers in building of walls of stone 
and brick. 

Mortar, when well made and of the 
best materials, becomes as hard as stone, 
and adhering very strongly to the surfaces 
of the stones which it is employed to ce« 
roent, the whole wall is as one single 
stone. To obtain this end the lime should 
be very pure. Earl Stanhope, who has 
made many experiments on this sub- 
stance, found that almost every thing de- 
pends upon the burning of the lime ; it 
must be almost vitrified to be completely 
free from the carbonic acid, and then re- 
duced to a fine powder; the sand should 
be free from clay, and partly in the state 
of fine sand, and partly in that of gravel; 
the water should be pure, but if saturated 
with lime so much the better. The best 
proportions are said to be three parts of 
<ine sand, four of the coarser kind, one 
part of quicklime, and as little water as 
may be. The stony consistence of mor- 
tar is partly owing to the absorption of 
carbonic acid, and partly to the combina- 
tion of part of the water with the lime ; 
hence, if to common and well made mor- 
tar one-fourth part of unslacked lime, re- 
duced to powaer, be added, the mortar 
when dry acquires much greater solidity 
than it would otherwise. Morveau has 
given the following proportions. 

Fine sand .... 30 

Cementof well baked bricks . SO 

Blacked lime . , , , 20 

Unslacked lime ... . 20 

100' 



The best mortar for resisting water is 
made by mixing, with lime, puzzolano, a 
volcanic sand brought from Italy. BasaU 
tes may be substituted in its stead. 

MoaTABy in chemistry and pharmacy, 
an utensil very useful for the division of 
bodies by percussion, trituration, &c. 
Mortars are of diiferent shapes and sizes, 
and the matter intended to be broken in 
them is struck with a pestle made of 
wood, iron, or marble, according to the 
diff«reQt degrees of havdness. 



Mortar fiece^ a short piece of ord- 
nance con^erably thick and wide ; serr. 
ing to throw bombs, carcases, fire-pots, 
&c. 

The use of mortars is thought to be 
older than that of cannon ; they oeingem- 
ployed in the wars in Italy to throw stones 
and balls of red-hot iron, long before the 
invention of bombs ; whicii, as Blondel 
informs us, were first thrown at the siege 
of Wachtendorch, in Guelderland, in 
1588. ^ 

It was formerly the opinion of gunners, 
that only one certain charge of powder, 
was requisite for each mortar, and that 
the horizontal range could not be altered 
but by changing the direction of the 
piece ; but, at present, when a place ly- 
ing in the same horizontal plane with the 
mortar, is to be bombarded, they elevate 
the piece to 45°, and augment or dimi. 
nish the charge of powder until they can 
hit the mark. The following advanta^s 
introduced this practice : 1. The public 
powder, is saved as much as possible ; be- 
cause, at a direction of 45^, a less velo- 
city, and consequently, a less charge of 
powder is required to make any horizon- 
tal range, that is necessary to make the 
same horizontal range at any other eleva- 
tion. 2. In elevating mortars to their 
proper directions, gunners seldom come 
within a degree or two of the proposed 
elevation, both on account of the imper- 
fection of the instruments which they ge- 
nerally use for that purpose, and the bur. 
ry they are in at that time. And in bom- 
barding towns from ships, it is scarce pos- 
sible 10 come within two degfi-ees of the 
designed elevation, because of the agita- 
tion of the vessel, which continually 
changes the direction of the mortar. But 
by raising the mortar to 45°, the bad con- 
sequences of this inaccuracy of elevation 
are in a great measure prevented, be- 
cause a small error, above or below 45*^, 
occasions a very inconsiderrble error of 
amplitude. 

For the same reason, also, places lying 
above or below the horizontal plane, pass- 
ing through the piece, are bombarded by 
directing the mortar so as its axis may 
bisect the angle comprehended between 
a perpendicular to the horizon at the 
point of projection, and a line drawn from 
that point to the mark aimed at ; and then 
augmenting and diminishing the charge 
of powder until the object be hit. 

When the business, therefore, can be 
effectually done by this middle elevation, 
it ought certainly to be preferred to any 
other, ttowever, ia the couise of a siegQ 

"Digitized by VjOOQ IC 



MOR 



MOR 



it freqilently happens, that several of the 
cases mentioned under the article Guir. 
JTEBT are made use of, either by the as- 
sailants or defendants. Whence we may 
infer, that though mortars- are oftenest^ 
and most fitly, used at 45® elevation, yet 
they ought not to be founded of one piece 
with their bed^ because such are not 
only very costly, but unwieldy, and there- 
fore unfit to be raised to any desired ele- 
vation. See GuKKEitY. 

Mortars are most fit for service, when 
hung by trunnions and propped with 
quoins, especially if their carriages be 
steady enough to prevent the effects of 
sudden recoiling. 

In shooting With mortars, the following 
general rules should be always observed. 
1. To measure the distance of the object 
aimed at. 2. That the bombi^ be of equal 
weight, otherwise the shots will vary. 3. 
That the carriage be on an exact level 
to prevent its leaping. 4. That the 
powder with which the piece is chargedi 
be always of the same strength and quan- 
tity. 5. That the charge be always equally 
rammed down. 6. That the wads be 
always of wood, tompions, or oakum. 7. 
That the fuses be fresh made the days 
on which they are to be used ; and that 
they be of a composition proportionable 
to the range of the shot in the air, so that 
the bomb may break at the very moment 
of, or soon after, its fall ; which composi- 
tion must be such as not to he extinguish- 
ed though it fall in water, but continue 
burning till the bomb breaks. 8ee 
Bomb. 

MORTGAGE, signifies a pawn of lands 
or tenements, or any thing immoveable, 
laid or bound for money borrowed, to be 
the creditor's for ever, if the money be 
not patid at the day agreed upon ; the 
creditor is then called tenant in mort- 
gage, or mortgagee ; and the pawner is 
called the mortgagor. It is called mort- 
gage, because the estate becomes dead 
and forfeit as to the owner by non-pay- 
ment at the day, and because, at strict 
law, the receipt of the rents and profits 
by the mortgagor does not go in discharge 
of the debt. Mortgages are either in fee, 
or for a term of years, and the mortgagor 
was formerly considered as tenant at will 
to the mortgagee, but he is now consider- 
ed to have no legal estate whatever in the 
land. 

The last and best improvement of mort- 
gages is the mode now adopted, where 
9ie mortgage is made for a term of years, 
that the mortgagor, if he has also the fee» 
covenants to convey the fee to the mort« 



gagee and his heirs, or any person whom 
he may appoint, in case of default in pay- 
ment of the money. This mode utiites 
the advantage of a mortgage in fee and 
for years. Although, af'ter breach of the 
condition, the estate is absolute at com- 
mon law in the mortgagee, yet a right of 
redemption subsists ih equity, which id 
called the equity of redemption, from the 
benefit of which the heir of the mort- 
gagor cannot be excluded by any co- 
venant, provided the original intent is to 
mortgage the estate, and not to sell it at 
first. I'his right goes to those who would 
have had the estate if it had not been in- 
cumbered. The rule is, once a mortgage 
and always a mortgage, and even a per- 
son who comes in under a voluntary con- 
veyance has the same equity of redemp- 
tion as the mortgagor. Although there- 
fore the mortgage is forfeited, yet a court 
of equity will allow the mortgagor, at any 
reasonable time, to recall or redeem the 
estate, paying the principal, interest, and 
costs. This, however, is not allowed, if 
the mortgagee has been tttrenty years in 
poc^ession. The heir at law may have 
the mortgage redeemed out of the per» 
son^l assets in the first place as far as 
they will extend. This privilege is also 
allowed to the person to whom land mort:- 
gaged is devised. Where a mortgagor 
conceals pnor incumbrances upon mak« 
ing a second mortgage, he loses the equity 
of redemption. Stat. 4. and 5. William and 
Mary, c. 16. Where a mortgage is made* 
the mortgagee should have the title deeds^ 
as, under some circumstances, it has been 
held in equity that a subsequent mort-* 
gagee, who has the title deeds of the mort- 
gagor, shall have a prior claim. A third 
mortgagee also, who buys up the first 
mortgage, will be preferred to th^ second 
if he had no notice of the second. By 
Stat. 7. Geo. II. c. 20, where an actioii is 
brought to recover money due on mort- 
gage, or an ejectment to get into the pos- 
session of tlie lands, if the defendant ap- 
pears, and within six months pays the 
debt, interest, and costs, the writ shall 
be staid. And where a bill is filed in 
equity by the mortgagee, to compel the 
mortgagor either to pay off the mort- 
gage, or be foreclosed, or prevented from 
having his equity of redemption, the like 
time is allowed, and aft^tr wards the estate 
is absolutely foreclosed. But the act 
does not extend to cases, where the.mort- 
gagor disputes the validity or fairness of 
the mortgage. By stat. 14. Geo. III. c. 79, 
sect. 2. estates iff the West Indies may 
be mortgaged here at Weat India inte- 
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rest. A remainder man msiy force the 
tenant in tail to keep down the interest, 
but not to redeem a mortgage. 

MORTMAIN, sigrnifies an alienation of 
lands and tenements to any corporation, 
and their successors, as bishops, parsons, 
-vicars, &c. which is restrained in Magna 
Cliarta, and cannot be done without the 
King's license. The disposing of pro- 
perty to hospitals is allowed by 35 Eliz. 
c. 5. and various enactments have been 
made, to prevent the influence of priests 
-and crafty men from taking advantage of 
the last hours of the lives of weak de- 
votees, by obtaining gifts in mortmain or 
perpetuity. The chief of these is the 
Stat. 9. Geo. II. c. 36, (called the statute 
of mortmain) that no manors, lands, tene- 
ments, rents, advowsons, or other heredi- 
taments, corporeal or incorporeal, what- 
soever, nor any sum or sums of money, 
goods, chatties, stocks in the public 
funds, securities for money, or other per- 
sonal estate whatever, to be laid out or 
disposed of in the purchase of any lands, 
tenements, or hereditaments, shall be 
given, limited, or appointed by will, to 
any person or persons, bodies politic or 
corporate, or otherwise, for any estate or 
interest whatsoever, or any ways charged 
or incombered by any person or persons 
whatsoever m trust, or for the benefit of 
any charitable use whatsoever ; biit such 
gift shall be by deed, indented, sealed, 
and delivered, in the presence oiF two or 
•more credible witnesses, twelve calendar 
months at least before the death of such 
donor, and be enrolled in the high Court 
of Chancery within six calendar months 
after execution, and the same to take 
effect immediately after the execution for 
the charitable use intended, and be with- 
out any power of revocation, reservation, 
or trust, for benefit of the donor. And 
by the fourth section all gifts or incum- 
brances otherwise made are void. This 
act however does not extend to prevent 
the making bequests, merely, of money, 
to charitable uses, and it is much to be 
feared that certain fanatics, who are what 
the' monks were formerly, have taken 
advantage of this, to obtain great be- 
quests of property to improper purposes. 
In the Evangelical Magazine is publish- 
ed frequently a form ofa bequest for the 
encouragement of Calvinistic M,ethodism. 

MQRUS, in botany, muJherry tree, a ge- 
nus of the Monoeeia Tetrandria class and 
order. Natural order of Scabridae. Urticae, 
Jussieu. Essential character : male, calyx 
four-parted ; corolla none : female, calyx 
four-leaved j corolla none ; styles two \ 



calyx becoming a berry ; seed one. There 
are seven species, of which we shall no- 
tice the M. papyrifera, paper mulberry 
tree. The inhabitants of Japan make 
paper of the bark ; they cultivate the 
trees for this purpose on the mountains, 
much after the same manner as osiers 
are cultivated with us, cutting down the 
young shoots in December, after the 
leaves are fallen ; these, beingdivided into 
rods of three feet in length, are gathered 
into bundles to be boiled ; they are placed 
erect and close in a large copper pro- 
perly closed, and the boiling continued 
till the separation of the bark shews the 
naked wood, after which, by a longitu- 
dinal incision, the bark is stripped c(f, 
and dried, the wood being rejected. To 
purify the bark they keep it three or four 
hours in water ; when it is sufficiently 
softened, the cuticle, which is of a dark 
colour, together with the greenish surface 
of the inner bark, is pared of; at the same 
time the stronger bark is separated from 
the more tender ; the former making the 
whitest and best paper ; the latter a dark 
and inferior kind 

The finest and whitest cloth, worn by 
the principal people at Otaheite, and in 
the Sandwich islands, is made of the bark 
of this tree. The bread fruit tree makes 
a cloth inferior iri whiteness and softness, 
worn chiefly by the inferior people. 
Cloth is also made of a tree resembling 
the wild fig-tree of the West Indies ; it is 
coarse and harsh, the colour of the dark- 
est brown paper ; but it is the most valu- 
able, because it resists the water. This 
is perfumed, and worn by the chiefs as a 
morning dress in Otaheite. 

MOSAIC. This term is applied to the 
art of con\posing figures in imitation of 
nature and painting, by the judicious ar- 
rangement of fragments of marble and co- 
loured glass, inserted in a composition, 
which, becoming hard soon after the ope- 
ration is completed, renders the subject 
a durable picture for ages. The learned 
are doubtful of the origin of the term, 
which is said by some to be derived from 
musaicum, which may be supposed to 
convey an idea of an exceeding curious 
and diflicult representation of natural ob- 
jects in this way. 

It is impossible to ascertain the aera of 
the invention ; but it is by no means im- 
probable, that it was suggested by the 
forming of figures in pavements with dif- 
ferent coloured stones or marbles, the 
durability of i*'hich substances, and their 
resistance of damps, suggested the intro- 
duction of imitations of objects on walls 
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aivd parts of buildings exposed to the ac- 
tion of the weather; those, however, 
probably were at first very rude and 
tasteless performances. The Greeks 
transmitted the art to the' Romans: it 
was perpetuated in Italy, according to 
the Abbe Berthelemy, during the incur- 
sions of the Barbarians, and brought to 
perfection in Rome in subsequent ages, 
"where the works of the best masters still 
remain for the admiration of the present 
and many future generations. The frag- 
ments, which are generally of marble, 
and cut into cubical forms, were distribu- 
ted with great skill and judgment in the 
most impervious cement, and being thus 
firmly connected, the surface received a 
high polish. The elegance of tlie wOrk 
consists in the true disposition of the 
fragments, their diminutive size, and the 
richness of the colours : of the latter, se- 
'Veral of the principal were obtained from 
the quarries of Sicily and Greece, " at 
the same time that the different shades 
were found blended in different species 
of marble. The whiteness and purity of 
snow was emulated by the Parian ; alabas- 
ter, beautifully fair, by that from Synna- 
da, in Phiygia ; and unsullied ivory, by a 
different description from Asia Minor; 
the marble from Jassus, in Caria, furnish- 
ed a glowing crimson ; and those of Si- 
cily, granites and rubies." The interme- 
diate colours and gradations of colours 
were supplied by several means, and par- 
ticularly enamels, as appears from the 
mosaic works discovered -in the Jesuits* 
college at Frescati, which were conveyed 
to the cabinet belonging to the order at 
Rome ; in those the blue is a composition 
or paste ; and in one of the pieces are 
two shades of yellow, one of which is 
marble, and the other brick. ^ , ^ 

There are specimens of ancient mosaic, 
composed exclusively of enamel, and 
such were those which adorned the floors 
and walls of a house discovered in the 
last century at Surrento, and which are 
attributed to PoUio. Among the pieces 
preserved at Rome, there were several 
that agreed with the ideas generally en- 
tertained of this laborious and durable 
species of ornament : but far stiperior 
were those valuable fragments found by 
M. Furietti in Adrian's villa at Tivoli, 
which he described in a work of great 
judgment and erudition. One of the 
pieces^alluded to represents four doves, 
arranged on the rim of a vase, and is 
equally remarkable for the excellence 
of the performance, and the connection 
of the subject with another treated by 



Sosi^s, and taken from a house at Perga.- 
mus. " The Abbe, observes M. Furiet- 
ti, is of opinion, that Adrian had caused 
it to be removed to embellish his house 
at Tivoli; but may we not as fairly pre- 
sume, that the emperor was satisfied with 
a copy of it ? An idea that would solve 
some difficulties found in the writings of 
Pliny." 

The monument, however, most inte- 
resting to antiquaries, was some years 
past preserved at the palace of the 
Princes of the Barbarini family at Pales- 
trina, apd is the celebrated work in mo- 
saic, which, in its original destination, co- 
vered the sanctuary of the temple at Pres- 
neste. This magnificent specimen of an- 
cient skill is described by Berthelemy as 
being about eighteen feet in length, and 
rather more than fourteen in breadth, and 
the attributes of the hunters and animals 
represented on a mountainous country, in 
the upper part, left him no reason to 
doubt that the scene was intended for 
Egypt. Greek characters inscribed be- 
neath the animals give their names. •* In 
the lower part of the mosaic, we perceive 
the Nile, winding round several small 
islands ; boats with oars, or sails ; Egyp- 
tians in pursuit of crocodiles, which con- 
ceal themselves among the rushes ; rus- 
tic cottages; superb buildings; priests 
performing religious ceremonies in their 
temples ; Egyptian women, reclined un- 
der a bower on the borders of a canal, 
with cups or musical instruments in their 
hands; and, lastly, a magnificent tent, 
hear which a general, followed by seve- 
ral soldiers, armed with lances and shields, 
advances towards a female with a palm- 
branch in her left hand, and in her right 
a species of garland, which she holds out 
to him. It was natural," adds this learned 
writer, " that the sagacity of antiquaries 
should be employed on so rich a compo- 
sition. Father Kircher discovered in it 
the vissitudes of fortune ; Cardinal Po- 
rignac,the arrival of Alexander in Egypt i 
and Father Montfaucon, exhibitions of 
the Nile, of Egypt, and of Ethiopia." Bar- 
thelemy, with more probability, thought 
it represented the arrival of the Emperor 
Adrian in a province of Upper Egypt 

Very few, if any, pictures in mosaic 
have been found in England ; but num- 
bers of pavements of Roman origin have 
often been, and still are continually dis- 
covered. Those necessarily differ con- 
siderablv from the delicate and beatitiful 
works already noticed ; and yet the neat- 
ness of their component parts, and the 
elegance of their figures, obtain and de- 
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berve ftdiniration. Of all the payementt 
in moiaic left in English churches, not 
one can be compared with that placed by 
Richard Ware, Abbot of St. Peter's, West- 
minister, before the high altar of the 
church, in 1273* which is thus described 
hy Maicom, in the first volume of ** Lon- 
dinium Redivivum.*' " The materials are 
lapis-lazuli, jasper, porphyry, alabaster. 
Lydian, and serpentine marbles and touch- 
stone. The centre of the desig^n is a 
fairge circle, whose centre is a circular 
plane of porphyry, three spans and a 
quarter in diameters round it stars of la- 
pis-lazuli, pea-gree n,red and white, which 
being of most beautiful colours, have been 
subject to depredations ; those enclosed 
by a band ot alabastar ; and without^ a 
border of lozenges, red and green ; the 
liulf lozenges contain triangles of the same 
colours. A dark circle held brass letters, 
the places of which may be seen, but are 
now reduced to six: H.S.QOi/S/.T X 
The extremedines of this great circle run 
into four smaller circles facing the cardi- 
nal points : tliat to the east, a centre of 
orange and green variegated : round it a 
circle of green and red wedges ; without 
that, lozenges of the same calours : and 
completed by a dark border. To the 
north, the circle has a sexagon centre of 
variegated grey and yellow ; round it a 
band of porphyry and a dark border. The 
west circle nearly similar. The south, a 
black centre within a variegated octagon. 
A large lozenge encloses all the above 
circle, which is formed by a double bor- 
der of oliveU^olour ; within which, on one 
corner only, are 138 circles intersecting 
each other, and each made by four oval 
pieces, enclosing a lozenge. The other 
parts vary in figure ; but would take ma- 
ny pages to describe. 

The above lozenge has a circle on each 
of its sides, to the north-west, south-west, 
north-east, and south-east. The first con- 
tains a sexagon, divided by lozenges of 
g^een; within which are forty-one red 
stars. In the intersections red triangles. 
Green triangles form a sexagon round 
every intersection. The second contains 
a sexagon ; within it seven stars of red 
and ^reen, forming several sexagons, 
containing yellow stars. The third nas a 
sexagon, formed by intersecting lines in- 
to sexagons and triangles ; within the for- 
mer stars of red and green. The latter 
sixteen smaller triangles of red, green, 
and yellow. The last a sexagon, with 
thirty-one within it, filled by stars of six 
rays, green and yellow. The space with- 
in the great lozenge round the circles is 



composed bf circles, stairs, squares, lo- 
zenges, and triangles, the component 
parts of which are thousands of pieces of 
the above sliapes. The whole of the 
great lozenge and circles is enclosed by a 
square; the sides to tlie cardinal points. 
It has held other parts of the inscription : 
of this O and : only remain on the eastern 
side, N O on the south, none on the west, 
and g on the noKh. Th« four outsides 
are filled by parallelograms and circles of 
considerable size, all divided into figures 
Nearly similar to those described." 

The above descriptions of mosuc pic- 
tures and mosaic pavements will convey 
a competent idea of the nature of the 
art. The manner in which they are com- 
posed is explained by Keysler, whose ac- 
curacy is almost proverbial. According 
to this valuable author, persons were 
constantly employed at Rome in making 
copies, in mosaic, of those excellent pic- 
tures which adorned the walls of St. Pe- 
ter's church, to replace the latter, as the 
damps of the building were annually and 
gradually destroying them. The mate- 
rials used in his time were small pieces of 
glass, tinted with different grad!ations of 
colours, in the manner of the fine wor- 
sted used for needle work. The glass 
was cast in thin plates, and afterwards cue 
into pieces of different lengths and 
breadths .* some of those intended for 
the composition of fig^ires to be placed 
on vaults and ceilings were above half an 
inch in width ; but those used for subjects 
situated near the spectator were formed 
by pieces not thicker than a common pin, 
of which two millions are said to be ne- 
cessary to compose a portrait four feet 
square. The substance prepared to re- 
ceive these shreds of glass is a kind of 
paste, 'composed of calcined marble, fine 
sand, gum tragacanth, the white of eggs, 
and oU. As some time elapses before 
the ground hardens, there is no difficulty 
immediately arising from the act of plac- 
ing the glass properly, or in removing 
those which may be found misplaced ; 
but after a certain interval it becomes so 
extremely solid, that nothing less than 
violence has any affect upon it. Keysler 
mentions, that ** the paste is first spread 
in a frame of wood, which must not be 
less than a foot in breadth and thickness^ 
if the piece be any thing lai^e.'* The 
frame is secured by brass nails to a plane 
of marble or stone ; and as some oif the 
most important subjects are twenty feet 
in length, and fifteen in breadth, an idea 
may be formed of their very great weight. 
The fragments of glass are arranged in 
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their proper gradations in cases, which 
are placed before the artist in the manner 
the types are set before compositors in 
printing. The former were so very accu- 
rate in imitating the most beautiful strokes 
of the pencil, that the difference, accord- 
ing to Reysler, seems to consist only in 
the colours of the copy being more vivid 
and brilliant than those of the painting. 
When the copy is completed, they polish 
them in the same manner usual with mir- 
rours; and after this operation* is per- 
formed, it is almost impossible to discover 
that they are composed of an infinite 
number of fragments, as they rather re- 
semble rich pictures covered with glass. 
Those pieces intended for distant view 
are never polished. 

The pieces of which mosaic work 
were originally formed were very large, 
and sometimes gilded and silvered. About 
the close of the third century, a Floren- 
tine, named Andrea Tasai, contemporary 
with Cimabne, the restorer of the art of 
painting, introduced an improved manner 
of executing it, which soon attracted the 
attention of the rich and powerful, and 
in consequence mosaic paintings became 
much more common than they had been 
for a long time before. Tasai, however, 
does not deserve the sole merit of reviv- 
ing the art, as he acquired his skill from 
Apollonius, a Greek, who had performed 
several very fine pieces for St. Mark's 
church at Venice. 

A few specimens of the gilded man. 
ner of executing figures in mosaic may 
still be seen in England, and particularly 
in Westminster Abbey, where the tombs 
of Edward the Confessor and of Henry 
III. have been adorned in this way in fan- 
ciful figures, some of which are perfect, 
but the greater part are destroyed by the 
silly practice of picking out the frag- 
ments of glass, to discover what may be 
seen on each side— -the mode of setting 
them in the cement ** How much," says 
Keysler, ** this curious art has been im- 
provedj during the two last centuries, may 
be easily seen, by comparing the coarse 
works in some of the old cupolas of the 
chapels in St. Peter's church with the 
other pieces lately erected there. The 
studs in these old works are made of clav 
burnt, and the surface only tinctured with 
various colours." 

Another description of mosaic work 
has been made by the moderns, in the 
following manner. That wholly of mar- 
ble is done by preparing a piece of the 
same material, either white or black. The 
artist having traced the design upon this 



plane, he excavates or cuts it with a chi- 
sel, perhaps to the depth of an inch: 
other pieces of the colour necessary for 
the parts are then shaped as correctly as 
possible to fit the excavations, and set in 
them with cement Thus far completed, 
the artist finishes the shading by drawing 
intersecting lines with a pencil, and those 
being cut into the design as before, they 
are filled with a black composition, partly 
consisting of Burgundy pitch, which 
when rubbed off and rendered smooth 
by polislung, affords an imperfect picture, 
very greatly inferior to the beautiful 
works produced in the manner before 
described, and rather deserving the term 
of inlaid work than mosaic. There are 
other methods of imitating this splendid 
production of art; but with materials 
that prevent a possibility of deception ; 
indeed their poverty of effect has ope- 
rated to banish them from the palaces of 
Europe almost universally. 

MOSCHUS, the muth^ in natural his- 
tory, a genus of Mammalia of the order 
Pecora. Generic character; no horns ; 
eight fore-teeth in the lower jaw; tusks 
solitary in the upper jaw, exserted.^ 
There are six species. 

M. moschiferus, or the Tibetian musk» 
is found in the country from which it 
takes its name, and also in several pro<^ 
vinces of China. Its peculiar perfume 
was well known to the ancients ; but no 
correct description of the figure of this 
animal appears to have been published 
till towards the close of the seventeenth 
century. It more nearly resemble^ a 
roebuck tlian any other creature. It is 
about three feet and a (]^uarter long, and 
about two and a half high. The upper 
jaw is much longer than the under, and 
contains two tusks, covered inwards, and 
sharp on the inner side, about two inches 
long> and visible when the mouth is shut. 
The substance of these is very similar to 
ivory. The musk abounds in the moun- 
tainous parts.of the countries above men- 
tioned, in the extensiv(^ forests of pine 
trees, and displays extreme agility when 
pursued by the hunters, bounding from 
rock to rock with the most elastic energy, 
and securing itself frequently by its swift 
progress over rugged and pointed promi- 
nences^ and by reaching the most elevat- 
ed and tremendous summits. Musks are 
valued for food, which, however, at par- 
ticular seasons of the year, is extremely 
strong, and to those not used to it scarce- 
ly tolerable. But they are principally 
pursued for the sake of that substance 
known by the name of musk, and in high 
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ettimation as a perfume, and of no little 
repute also as a medicine, particularly in 
cases of nervous affection and convulsion. 
This substance is contained in a tumour 
attached to the abdomen of the animal, 
which contains a quantity of soft, unctu- 
ous, brownish matter, proportionate to 
the health and age of the creature from 
which it is taken. The smell of this sub- 
stance is most powerful and pungent,and 
those who make purchases of the article, 
and in consecjuence hare to compare the 
quality of various masses of it, are oblig- 
ed to apply particular precautions, to pre- 
vent its overwhelming their senses by its 
stimulating power. It is not extremely 
uncommon tor a considerable dealer in 
this article to purchase in one journey 
seven or eight thousand bags of it, which 
proves the animals from wnich it is pro- 
cured to be extremely numerous. The 
Tibetian musk is considered as by far the 
best. This subtftance is found only in the 
male. 

M. pygmxus, or the Guinea musk, is of 
a bright bay colour, and only about nine 
inches in length, of an elegant shape, and 
such slender legs, that they scarcely ex- 
ceed the size of a swan's quill. It mha- 
bits many parts of the East Indies, but is 
most common in the island of Java, the 
natives of which catch them in snares, 
and inclosing them in cages, convey them 
to the markets, where they are sold at 
very low prices. Their legs are often 
converted to the purpose of tobacco 
stoppers, and are ornamented with gold 
and silver. * 

M. Americanus, or Brazilian musk, is 
about the size of a roebuck, and is pecu- 
liar to the southern countries of America, 
particularly Guiana and Brazil. These 
animals are called by the Indians does, 
from the circumstance of neither sex pos- 
sessing horns. They occasionally swim 
across rivers, and when engaged in these 
eiforts are most easily taken. By land 
they are active and swift in a very high 
degree, and so secure and rapid in their 
progress over projecting rocks, as to oc- 
casion the successful hunting of them to 
be an exercise of no small fatigue and 
dexterity. Their flesh is in considerable 
request among the Indians. 

^ MOSQUE, a temple, or place of reli- 
gious worship, among the Mahometans. 
All mosques are square buildings, gene- 
rally buiJt with stone : before the chief 
gate there is a square court, paved with 
white marble, and low galleries round it, 
whose roof is supported by murble pil- 
lars. In these galleries the Turks wash 



themselves before they go into the 
mosque. In each mosque there is a great 
number of lamps; and between these 
hang many crystal rings, ostriches' eggs, 
and other curiosities, which, when the 
lamps are lighted, make a fine show. As 
it is not lawful to enter the mosques with 
shoes or stockings on, the pavements are 
covered with pieces of stuff sewed to- 
gether, each being wide enough to hold 
a row of men sitting, kneeling, or pros- 
trate. The women are not allowed to 
enter the mosque, but stay in the porch- 
es without. About every mosque there 
are six high towers, called minarets, each 
of which has three littlr open galleries, 
one above another; these towers, as well 
as the mosques, are covered with lead, 
and adorned with gilding and other orna- 
ments ; and from thence, instead of a bell, 
the people are called to prayer by cer- 
tain officers appointed for that purpose. 
Most of the mosques have a kind of bos- 
pital belonging to them, in which travel- 
lers, of what religion soever, are enter- 
tained during three days. Each mosque 
has a place called Tarbe, which is the ba- 
Tying place of its founders: within which 
is a tomb six or seven feet long, covered 
with green velvet or sattin, at the end of 
which are two tapers, and round it seve- 
ral seats for those who read the koran, 
and pray for the souls of the deceased. 
MOSS. See Musci. 
MOTACILLA, the Toagtail, and the 
warbler, in natural histoiy, a genus m 
birds of the order Passeres. Though 
differing somewhat considerably in man- 
ners, these birds are-ranked by Gmebn 
under one genus. Generic character: 
bill subulate and straight; mandibles 
nearly equal: nostrils small and rather 
depressed ; tongue cloven. GmcKn enu- 
merates one hundred and ninety-four 
species, of which it will be sufficient to 
notice the few following. , 

Of the wagtails it may be obsened, 
that their movements are extremely 
alert, and that their tails are particularly 
long, and perpetually jerked up and 
down by them. Their progress is by 
running, rather than springing- ^ |"^7 
rarely perch on trees. Their flight « 
waving, and accompanied by a twitter- 
ing sound ; and their food consists of fli» 
and other insects, in pursuit of which thev 
will often follow the husbandman witn 
his plough, and also the movements oi 
flocks of sheep. 

M. alba, or the pied wagtail, »s very 
common in England, frequenUng tne 
shallow borders of streams and lakes, m 
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itateh of worms and insects, and often 
advancing into the water, 80 as to cause 
its feet to facilitate its discoveries. Its 
note is totally uninteresting. It changes 
its situations in this island from the north 
to the south, as winter advances. It 
builds on the ground a warm and well- 
compacted nest, and the female conti- 
nues her maternal attentions to her 
young for several weeks after they are 
able to fly, protecting them with great 
intrepidity, and feeding them with in- 
cessant assiduity. See Aves, Plate X. 
fig. 4. 

The warblers are composed of a 
great variety of classes, different in 
striking particularities of habit as well 
as in size. They are found in almost 
all parts of the world, perch on trees, 
move by leaping, and rarely utter any 
sounds <luring their flight. They are 
jnore numerous than any genus of birds, 
and abound principally in the warm lati- 
tudes of the globe, where insects, their 
chief food, are found in never-failing sup- 
plies. 

M. luscinia, or the nightingale, is some- 
what larger than a hedge sparrow, and 
on the upper part of its body of a nisty- 
brown colour. It is common in several 
parts of Great Britain ; but is seldom seen 
so far north as Yorkshire, or so much to 
the west as Cornwall, or even Devon- 
shire. It arrives in April, and quits in 
August. The males arrive about a week 
before the females. Their winter resi- 
dence appears to be unascertained, and 
never takes place in Great Britain, 
France, Germany, Greece, or Italy, and 
is generally supposed to be in Asia, in va- 
rious parts of which they are found, and 
highly valued for their powers of melo- 
dy. In Japan and in Aleppo this is said 
to be particularly the case. In the latter 
place they are kept tame, and hired out, 
to give vivacity and harmony to almost 
every festival and entertainment. In 
Persia the nightingale sings in great per- 
fection, and FryGTf in his travels through 
that country, mentioning this bird, says, 
** this sweet harbinger of the light is a 
coi^stant cheerer of the groves of Persia, 
charming, with its warbling strains, the 
heaviest soul into a pleasing ecstacy." 
By another interesting writer, the night- 
ingale is said to " begin its song with a 
alow and tumid voice ; by degrees the 
sound opens, and swelling, it bursts with 
loud and vivid flashes ; it flows with 
smooth volubility ; it faints and mur- 
murs ; it shakes with rapid and violent 
articulations. The soft breathings of 
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love and joy are poured from the inmost 
soul, and every heart mehs with deli- 
cious langour; pauses occasionally oc« 
cur, to prevent satiety and give dignity 
and elevation ; the mild silence of even* 
ing heightens the general eflTect, and no 
rival interrupts the happy and interesting 
scene *' 

Nightingales build in low and close 
bushes, and sometimes breed three times 
in a year. The female sustains the undi- 
vided fatigue of incubation, while the 
male, at a short distance only, enlivens 
her with his exquisite strains. Nightin- 
gales are never seen even in flocks of a 
very small number. They live chiefly oa 
insects and berries, on worms, and the 
sggs of ants. They are caught without 
particular difiiculty, having little cun- 
ning, though much timidity. Old ones 
cannot easily be induced to sing in con- 
finement : yet if kept tranquil and unirri- 
tated, will at leng^ recur to song, and 
continue it through a g^eat part of the 
year as fluently as those which have been 
reared from the nest. See Aves, Plate 
X.fig.4. 

M. rubecula, or the redbreast, is found 
in almost every country of Europe, and* 
with respect to most, is supposed to be, 
migratory. These birds are never seen 
in flocks, not even previously to their 
migration from any country, this being 
performed by each bird singly. Witt 
respect to England, many are known to 
remain there during the whole year, and» 
indeed in winter they are more seeik 
than in the summer, when they have 
withdrawn to the woods to build their 
nests and rear their young. In order to 
keep the nest effectually concealed, it is 
often covered with vegetable substances, 
and a narrow entrance only is left to it, 
under a large collection of leaves. rThey 
subsist on insects and worms, which, 
however, they are observed never to de- 
vour alive, and often take great pains to 
kill before th<*y will swallow them.-^ 
Their extreme familiarity with mankind 
has attracted the attention of every age, 
and bestowed upon them a privileged ex- 
emption from that wanton destruction and 
mischief, which are the fate of most of, 
the aerial tribes. They will follow the 
movemeats of the hoe or spade in the 
garden, and in winter will enter the door 
or window of a habitation, and pick up 
the fragments that have fallen, as it con- 
scious of security and welcome The 
song of this bird, particularly during the 
incubation of the female^ is highly animat- 
ed and melodious. 

Cc 
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M. htppolais, or the pettichapt, con- 
ceals itself in the thickest parts of bush- 
wood, and has mimitic powers of yeiy 
considerable and amusing extent, fre. 
qoentljr beginning his varied career of 
song with the notes of the swallow, and 
after following it up with numerous in- 
termediate links, terminating with the 
rich and full song of the blackbird.— 
Though frequently to be heard, it is vety 
rarely seen. 

M. atricapilla, or the black-cap, is mi- 
gratoiy in England, arriying in April, and 
withdrawing in September. It feeds not 
only on insects, but also on various ber- 
ries, particularly those of ivy. The male 
takes his share in the labours of incuba- 
tion, and is highly assiduous also in pro- 
curing for the female flies and insects 
during her term of confinement Its song 
is in a great degree similar to the night- 
ingale's, and, when it is exercised in its 
best style, for it is sometimes regular and 
continued, and sometimes abrupt and 
transient, must be considered superior to 
that of any of the warblers, the nightin- 
gale alone excepted. 

M. regulus, orthe golden-crested wren, 
is the smallest of European birds, when 
stripped of its feathers being not quite 
an inch long. Its food consists of small 
worms, several sorts of seeds, insects and 
their eggs, which last they find plenti- 
fully in the fissures of the bark of trees, 
particularly the oak, to which they 
seem greatly attached. In a branch of 
this, or some other tree, it fixes its nest, 
suspending it by a sort of cord formed of 
the same materials as the nest itself. The 
regiilus possesses great agility, moving 
in every direction with periect ease and 
unwearied alertness. It bears every lati- 
tude, from great heat to vtry rigorous 
cold, 'and is by some much admired for 
its melody. It remains in England the 
whole year. 

M. oenanthe, or the wheat-ear, visits 
England about the middle of March, and 
builds its nest under a clod, in lands 
which have been recently ploughed. 
It lives on worms and insects, and is a 
regular follower of the ploughman in 
his progress over the field. In some 
parts of England these birds are taken in 
vast numbers for the table, two thou- 
sand dozen having been taken in snares 
framed of horse hair, in one season and 
district only. They are sent to the mar- 
kets of the metropolis, and sold at the 
rate of sixpence per dozen. By soifie 
they are considered as not inferior to the 
ortolan. 



MOTHER •/pearl U that beautiful na- 
tural white enamel, which forms the 
greater part of the substance of the oys- 
ter shell, particularly of the pearl oyster. 
See SasLL. 

Mormm vater, in chemistry, is the un- 
crystallizable residue of a compound sa- 
line solution : thus the liquor left in a salt 
pan, after the salt is Uken out, is the mo- 
ther-water. 

MOTION is defined to be the continued 
and successive change of place. There are 
three general laws of motion. 1. That a 
body Mways perseveres in its state of rest, 
or of uniform motion in a right line, till 
by some external force it be made to 
change its state ; for, as body is passive 
in receiving its motion, and the direction 
of its motions, so it retains them, or per- 
severes in them, without any change, 
till it be acted on by something exter- 
nal. From this law it appears, why we 
inquire not, in philosophy, concerning the 
cause of the continuation of motion or 
rest in bodies, which can be no other than 
their inertia ; but if a motion begin, or 
if a motion already produced is either 
accelerated or retanled, or if the direction 
of the motion is altered, an inquiry into 
the power or cause that produces this 
change is a proper subject of philoso- 
phy. 2. The second general law of mo- 
tion is, that the change of motion is pro- 
portional to the force inipressed, and is 
produced in the right line in which that 
force acts. When a fluid acts upon a bo- 
dy, as water or air upon the vanes of a 
mill, or wind upon the sails of a ship, the 
acceleration of the motion is not propor- 
tional to the whole force of those fluids, 
but to that part only which is impressed 
upon the vanes or sails, which depends 
upon the excess of the velocity of the fluid 
above the velocity which the vane or sail 
has aI^eady acquired: for if the velocity 
of the fluid be only equal to that of the 
vane or sail, it just keeps up with it» but 
has no effect either to advance or retard 
its motion. Regard must always be had 
to the direction in which the force is im- 
pressed, in order to determine the 
change of motion produced by it : thus, 
when the wind acts obliquely with re- 
spect to the direction of a ship, the 
cnange of her motion is first to be esti- 
mated in the direction of the force im* 
pressed : and thence, by a proper appli- 
cation of mechanical and geometricil 
principles, the change of the motion of 
the ship in her own direction is to be de- 
duced. 3. The third general. law of mo- 
tion is^ that action and re-action ia eqoai> 
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With opposite directions, ftnd'are to be 
estimated always in the same right line. 
Body not only never changes its state of 
itself, but resists, by its inertia, every ac- 
tion that produces a change in its motion : 
hence, when two bodies meet, each en- 
deavours to persevere in its state, and re- 
sists any change ; the one acquires no 
new motion but what the other loses in 
the same direction ; nor does this last 
lose any force but what the other ac- 
quires: and hence, though by their col- 
lision motion passes from the one to the 
other, yet the sum of their motions, esti- 
mated in a given direction, is preserved . 
the same, and is unalterable by their mu- 
tual actions upon each other. 

All motion may be considered absolute- 
ly or relatively. Absolute or real motion, 
says Mr. Maclaurin, is when a body changes 
its place in absolute space ; and relative 
motion is, when a body changes its place 
only with relation -to other bodies. From 
the observation of nature, every one 
knows that there is a motion ; that a body 
in motion perseveres in that state, till, 
by the action Of some power, it is ne- 
cessitated to change it ; t^at it is not 
in refaitire or apparent motion in which 
it perseveres, in consequence of its inertia, 
but in real or absolute motion. Thus the 
apparent diurnal motion of the sun and 
stars would cease, without the least pow- 
er or force acting upon them, if the mo- 
tion of the earth was stopped ; and if 
the apparent motion of any star was de- 
stroyed by a contrary motion impressed 
upon it, the other celestial bodies would 
still appear to persevere in their course. 
See IvEBTiA. 

To make this matter still plainer, Mr. 
Martin observes, that space is nothing 
but an absolute and infinite void, and 
that the place of a body is that part of 
the immense void which it takes up or 
possesses : and this place may be consi- 
dered absolutely, or in itself, in which 
case it is called the absolute place of the 
body ; or else with regard to the place 
of some other 'body, and then it is called 
the relative or apparent place of the 
body. 

Now, as motion is only the change of 
place in bodies, it is evident that it will 
come under the same distinction of abso- 
lute, and relative or apparent All mo- 
tion is in itself absolute, or the change 
of absolute space ; but when the mo- 
tions of bodies are considered and com- 
pared with each other, then are they 
relative and apparent only; they are 
relative, as they are compared to each 



Other; and they are apparent, only 
insomuch that not their true or abso- 
lute motion, but the sum or difference 
of the motions only, is perceivable to 
us. 

In comparing the motions of bodies, 
we may consider them as moving both 
the same way, or towards contrary parts : 
in the first case, the difference of motion 
•is only perceived by us ; in the latter, the 
sum of the motions. Thus, for example, 
suppose two ships, A and B, set sail from 
the same port upon the same rhumb, and 
that A aails at the rate of five miles per 
hour, and B at the rate of three : here 
the difference of the velocity (viz. two 
miles per hour) is that by winch the ship 
A, will appear to go from the ship B, 
forwards, or the ship B, will appear at 
A to go with the same velocity back* 
wards^ to a spectator in either respec. 
tively. 

If the two ships, A and B, move with 
the same deg^e of velocity, then will the 
difference be nothing, and so neither ship 
will appear to the other to move at all. 
Hence it is, that though the earth is con* 
tinually revolving about its axis, yet, 
as all objects on its surface partake of 
the same common motion, they appear 
not to move at all, but are relatively at 
rest. 

If two ships, A and B, with the degrees 
of velocity as above, meet each other, the 
one will appear to the other to move with 
the sum of both velocities, vit. at the 
rate of eight miles per hour ; so that in 
this case the apparent motion exceeds 
the true, as in the other it fell short 
of it. Hence the reason why a person, 
riding against the wind, finds the force 
of it much greater than it really is ; 
whereas, if he rides with it, he finds it 
less. 

The reason of all these phenomena of 
motion will be evident, if we consider we 
must be absolutely at rest, if we would 
discern the true or real motions of bodies 
about us. Thus a person on the strand 
will observe the ships sailing with their 
real velocity ; a person standing still will 
experience the true strength and veloci- 
ty of the wind ; and a person placed in 
the regions between the planets, will view 
. all their true motions, which he cannot 
oUierwise do, because in all other cases 
the spectator's own motion must be added 
to, or subtracted from, that of the moving 
body, and the sum or difference is there- 
fore the apparent or relative motion, and 
not the true. 

Motion is also either equable or accele- 
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Wted. Eqathle motion is that b^ which 
« bodj panes orer equal spaces in eqaal 
times. Accelerated motion is that which 
is continually augmented or increased, as 
retarded motion is that which continually 
decreases ; and if the increase or decrease 
of motion be equal in equal time, the mo- 
tion is then said to be equally accelerat- 
ed or retarded. Equable motion is gene- 
rated by a single impetuous stroke ; thus 
the motion of a ball irom a cannon is pro- 
duced by the single action of the powder 
In tlie first moment, and, therefore, the 
Telocity it first sets out with would al- 
ways continue the same, were it void of 
gri\ity, and to move in an unresisting 
medium ; \riuch, therefore, would be al- 
"Ways equable, or such as would cany it 
through the same length of space in eve- 
ly equal part of time. Hence we may de- 
termine the theorems for the expressions 
cf the time fT), the velocity (V), and the 
space (S), passed over in equable or uni- 
form motion very easily, thus : 

If the time be given, or remain the 
game, the space passed over will be as 
the velocity, vix S : Y ; thatia^ with twice 
the velocity, twice the apace ; with three 
times the velocity, three times the space 
wUl be passed over in the same time, and 
floon. 

If the velocity be given, or remain the 
same, then the space passed over will be 
as the time, viz. S : T ; that is, it will be 
greater or less, as the time is sa 

But if neither the time nor velocity be 
given or known, then will the space be in 
the compound ratio of both, viz. S : T V. 
Hence, in general, since S : T V, we have 

V : - that is, the velocity is always di- 
rectly as the space* and inversely as the 

a 
time. And also T : -* that is, the time is 

ms the space directlv, and as the velocity 
inversely ; or, in other words, it increases 
with the space, and decreases with the 
Telocity. 

If, therefore, in any rectangle, one side 
^present the time, and the other side 
the velocity, it is evident that the area of 
the said rectangle will represent the 
space passed over bv an uniform motion 
in that time, and witn that velocity. 

Acc« lerated motion is produced by a 
constant impulse of power, which keeps 
continually acting upon the body, as that of 
vra?ity, which produces the motion of 
fallmg bodies; which sort of motion is 
consiantly accelerated, because gravity 
every moment adds a new impulse, which 
generates a new degree of velocity ; and. 



the velocity thus inereasing, the mottofi 
must be quickened each moment, or fall 
faster and faster, the lower it falls. 

In hke manner a body thrown perpen- 
dicularly upward, as a ball from a can- 
non, will have its motion continually re- 
tarded, because gravity acts constantly 
upon it in a direction contrary tothatgiv- 
en it by the powder ; so that its velocity 
upwards must be continually diminished, 
and its motion as continually retarded, 
till at last it be all destroyed. The body 
has then attained its utmost heiglit, and 
is for a moment motionless, after which it 
begins to descend with a velocity in the 
same manner accelerated, till it oomesto 
the earth's surfiice. 

Since the momentum (Ml of a body is 
compounded of the quantity of matter 
(Q), and the velocity (V), we have this 
general expression M ss Q V, for the 
force of any body, A ; and suppose the 
force of another body, B, be represent- 
ed by the same letters in italics, viz. 

Let the two bodies, A and B, in mo- 
tion, impinge on each other directly; if 
the^ tend both the same way, the sum of 
their motions towards the same part will 
be Q V -H Q F But if they tend towards 
contrary parts, or meet, then the sum of 
their motions towards the same part will 
be Q V — Q r : for since the motion of 
one of the bodies is contrary to what it 
was before, it must be connected by a i 
contrary sig^. Or thus; because, when 
the motion of B conspires with that of A, 
it is added to it; so» when it is contrary, 
it is subducted from it, and the sum or 
difference of the absolute motions is the 
whole relative motion, or that which is 
made towards the same part. Again, this 
total motion towards the same part is 
the same, both before and after the 
stroke, in case the two bodies, A and B, 
impinge on each other ; because, what- 
ever change or motion is made in one of 
tliose bodies by the stroke, the same is 
produced in the other body towards the 
same part : that is, as much as the motion 
of B is increased or decreased towards 
the same part by the action of A, just ^ 
much is the motion of A diminished « 
augmented towards the same part by the 
equal re-action of B, by the third law of 
motion. ' 

In bodies not elastic, let x be the vclc 
city of the bodies after the stroke, (m I 
since we suppose them not elastic, there 
can be nothing to separate them after 
collision ; they must therefore both go ^ 
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together, or with the same celerity.) 
Then the sum of the motione after colli- 
sion will be Q X -f Qx, whence, if the 
bodies tend the same way, we have Q V 
4. Q r = Q jr, + Qx, or if they meet, 
QV— Q r=q,x+ Qxi andaccofd. 
, Q V-l- QF 

^V- f QV 

If the body (B) (Plate XI. Miscel fig. 
1.) be at rest, then F = 0, and the velo- 
cities of the bodies after the stroke will be 

QV _ 

Thus if the bodies be equal {viz, Q, s 
Q, fiff. 1.) and A with 10 degrees of velo- 

Q V 
city impinge on B at rest ; then q 

or. lfa« Q,andV: F:; 



-1-' 



10: 6, (fig. %) we have 



Q V + Q ^ 
Q-hQ ' 



ar, the velocity after the 



1?-. 8 

stroke. 

If the bodies are both in motion, and 
tend the contrary way ; then when Q= Q 

(fig.3.)i«dV x= F,itisplain ^^~^^ 

s = x; that is, the bodies which meet 
with equal bulks and velocities, will de- 
stroy each other's motion after the 
stroke, and remain at rest. If Q s Q, 
(fig. 4.) but V: F:: 6: 14, then 

Qv-QF— a . . . , 



shews that equal bodies meeting with 
unequal velocities, they will, after the 
stroke, both go on the same way 
which the most prevalent body moved 
before. 

If the velocity ^ , ~ — be multipli- 
ed by the quantities of matter Q and Q, 
we shaU have ^' q^^^ ^ = the mo- 
mentum of A after the stroke; and 
Q y Q J. Qi y 
' - as the momentum B: 



therefore Q V 
QQV± QQF 



Q* V ± Q Q F 



QQ 



,^ <i+Q ^Q-h'Q^ V± V « 
the quantity of the motion lost in A after 
*he stroke, and consequently is equal to 



what is gained in B, as may be shewn in 

the same manner. 

. But simce. a part of this expression {yix.- 

Q , Q j is constant, the loss of motion 

will ever be proportional to the other 
part \^V. But this loss or change of 
motion in either body is the whole enect, 
and so measures the magnitude or ener- 
ey of the- stroke. Wherefore any two 
bodies, not elastic, strike each other with 
a stroke always proportionable to the 
sum of their velocities (V -|- F^ if 
they meet, or to the diiference of their 
velocities (V — F) if they tend the same 
way. 

Hence, if one body (B) be at rest be- 
fore the stroke, then F — , o\ and the 
magnitude of the stroke will be as V ; 
that is, as the velocity of the moving body 
A ;* and not as the square of its velocity, 
as many philosophers were accustomed 
to maintam. 

In bodies perfectly elastic, the restitu- 
ent power or spring, by which the parts 
displaced hy the stroke restore them- 
selves to their first situation, is equal to 
the force impressed, because it produces 
an equal effect ; therefore, in this sort of 
bodies, there is a power of action tv^ice as 
great as in the former non-elastic bo- 
dies, for these bodies not only strike each 
other bv impulse, but likewise by re- 
pulse, they always repeUing each other 
after the stroke. But we have shewn 
that the force with which non-elastic bo- 
dies strike eaeh other is as V db F; there- 
fore the re-action of elastic bodies is the 
same; that is, the velocity with which 
elastic bodies recede from each other, af- 
ter the stroke, is equal to the velocity 
with which they approached each other 
before the stroke. Whence if x and y 
be the velocities of two bodies A and B, 
tending the same way, after the stroke, 
since V — F s=i y — x, we have x 4- 
V — F =f y ; whence the motion of A after 
the stroke will be Q x and that of B will 
be Qx 4- Q V— Q F; and the sum of 
the motions before the stroke, w*. Q x -|- 
Q, X + QV— QV=QV-fQF 
Whence by reducing the equation, it 
will be Qx-hQx=QV--QV-f2 

^tr A QV— QV -f 2QF 
QF; andx« — -^ : 

the velocity of the body A. 

Again, the velocity of B is x + V — - 
QV— Q V + 2 O F 
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SgV — QK.j-_QF ^^^ ^^ suppose 

the bodies tend the tame way bdfbrc the 
stroke ; and it is evident, from the equa- 
tion above, that so lone as Q V + 2 Q F 
IS greater than Q T, the velocity (jr) of 
A after the stroke will be affirmative, op 
the body A will move the same way after 
the stroke as before ; but when Q V is 
greater than Q V -+- 2 F Q, the velocity 
(x) will be negative, or the body A will 
be reflected back. 
If the body B be at rest, then F = o ; 

and X » - q7q^ > ^'h'^^b »^««^» ^^^ 
body A will go forwards or backwards, as 
Q V is greater or lesser than Q F, or A 
sreater or lesser than B. 

If Q « 3, Q s= 2, V.=: 10, (fig. 5.) and 

r= o; then after the woke the velocity 

ci. Miu QV— QV 30— 2Q 

of A will be or = ^^^ = — 5— 

=s —- ss 2, and the velocity of B will be 



IS. If the bodies 



— 2QV 60 

are both in motion, and V ss 5, the rest 
is the same as before ; then 
QV,QV4.2QF ^ ^ _^ ^^ 

A (6g. 6.) after the stroke, and 
2ftV^QFH- QF _ jj _ ^^^^^. ^f 

Q+Q 

B after the stroke. 

If the bodies A and B move towards 
contrary parts, or meet each other, then 
will the relative velocity, to which the 
force of the stroke is proportional, be 
V ^ F; and so the velocities of A and B 
after the stroke will be x and x- + V + 
F ; and so the motion of A will be Q ar 
and Q a- + Q V -f Q F: the sum of 
these motions isQar + Qjc+ QV + 
QFsssQV— QFsrsthe motion to- 
wards the same part before the stroke. 

, QV— Qv~-2av 

Whence we have x = qjjTq 

and therefore the velocity <rf B will be 

2QV=QF— QF 

If Q V + 2 Q F be greater than Q V, 
the motion of the body A will be back- 
wards; otherwise it will go on forwards 
as before. 

If a =s 3, Q 5= 2, V = 10, and F = 
5 ; then will the velocity of A (fig. 7.) be 



QV--QV-^ OF ^ri^^ _2,and 

Q + Q ^ 

so the body A wUl go back with two de- 
crees of velocity . The velocity of B, after 

\ u M.K 2QVH-Q^-Q^ 
the stroke, will be q . q 

= 13. ^ . .. 

If the bodies are equal, that is, if 
— 2QF 
Q « Q, (fig. 8.) then x ^ 2 Q "^ "" 
F; which shews, that when equal bodies 
meet each other, they are reflected back 
with interchanged velocities ; for in that 
case also the velocity of B becomes 

To""" 

If the bodies are eqiial, and one of them 
at rest, as B (fig. 9.) then since Q -f Q, 
and F 5= a, we have the velocity of A 
after the stroke x = 0; or the body A 
will abide at rest, and the velocity of B 
^ill be -- V, the velocity t>f A before the 
impulse, as appears by the example in 
the figure referred to. 

If several bodies, B, C, D, E, F, (fig. 
10.) are contiguous in a right line, and 
another equal body A strike B with any 
given velocity, it shall lose all its motion, 
or be quiescent after the stroke ; the body 
B which receives it will communicate it 
to C, and C to D, and D to E, and E to F; 
and because action and re-action between 
the bodies B, C, D, E, are equal, as they 
were quiescent before, they must con- 
tinue so; but the body F, having no 
other body to re-act upon it, has nothing 
to obstruct its motion ; it will, therefore, 
move on with the same, velocity which A 
had at first, because it lias all the motion 
of A, and the same quantity of matter by 
hypothesis.' 

Let there be three bodies. A, B, C, 
(fig. 11 ) and let A strike B at rest ; the 
velocity generated in B by the stroke 

will be ys= ^ . ^ , and so the momentum 



2QVQ 



rQy.Withthismo- 



ofBwiUbe ^^^ . 

mentum B will strike C at rest and conti. 
guous to it ; the velocity generated in C 

"? o*w1 Ue Tn«>Tn«>nt.nTn wiU 



will be 



be 



2QyC 
4QV QC 



and its momentum 



2QC 



2QV 
Q+Q 



If now we suppose B a variable quan- 
tity, while A and C remain the same, we 
shall find what proportion it must hare 



Digitized by VjOOQ IC 



MOTION* 



to each of them, in order that the mo* 
mentum of C may be a maximum, or the 
greatest possible, by putting the fluxion 
thereof equal to nothing ; that is, 

4Q>C»VQ— 4QCQ»Q ^ ^ 

s= ; whence we 

Qc+QQ+QC-f Q^V 

get QC— QQ=0, and so QC= QQ : con- 
sequently Q : Q : : Q : C, or A : B : : B : C ; 
that is, the body B is a geometrical mean 
between A and C. Hence, if there be 
any number (n) of bodies in a geometri- 
cal ratio (r) to each other, and the first 
be A ; the second will be rA, the third 
r*A, and so on to the last, which will be 
rFH-iA. 
Also, the velocity of the first being V, 

that of the second will be ,^-^ (for %^^ 



is here s= 



2AV 



third - 



4V 



A-H-A 



_ 2V ^ 



= tliat of the fourth = 



that of the 
8V 



and 



so on to the last, which will be r-j-^ V. 

The momentum of the first will be A V, 
2r AV 
that of the second r—r—* that of the third 

1 +r 
4 H A V 8 r3 AV 

, that of the fourth ==, and 

so on to the last, which will be 
A V. 



1«— 1 



1 + r 



To give an example of this theorem : 
if » == 100, and r = 2, then will the first 
body A be the last m-i A, as 1 to 
338253OO000U00O0000000O00000O, nearly; 
and its velocity to that of the last nearly 
as 271022000000000000 to 1 : lastly, the 
momentum of the first to that of the last 
will be nearly as 1 to 2338480u'00000. 

If the number (n) of bodies be required, 
and the ratio of the momenta of the first 
and last begiven as 1 to M, and the ratio 
of the series r given also ; then, putting 

- — ; — = R, we have the momentum of 
1 -f-r 

the last body expressed by t-t', =» 

At =s Rn-i ; therefore the logarithm of 
M (/. M) is equal to the logarithm of R 
(/. R) multiplied by the power n— 1 ; that 
is /. M r=s n — 1 X /. R; consequently, 

p-j^ -f 1 sss n, the number of bodies re- 
quired. 

MoTiinr, in botany, implies not so 
much a change of place, as a change of 



direction. The direction of the roots and 
stems of the planta4s totally opposite, the 
former either running directly down- 
wards, dt extending themselvos trans* 
versely ol^ horizontally under the surface 
of the eilHh : the latter exhibiting mo- 
tions of A similar nature, but in a contra- 
ry direction. The direction of the root it 
never velftical, except in the sapar of Se- 
negal, the roots of which twisting, rise 
vertically upwards a foot above the sur- 
face of the earth, and are sometimes co- 
vered by the flux of the sea. Familiar as 
the appearance is, naturalists are not 
agreed with respect to the causes which 
determine the roots of plants to tend uni- 
versally downwards, either in a horizontal 
or perpendicular direction; and the stems, 
on the contrary, to mount perpendicular- 
ly or horizontally u awards. So constant, 
however, are these opposite directions, 
that a plant bein^ taken out of the earth, 
and replanted in it in such a manner that 
the root is uppermost, and the stem low- 
ermost, the root will quickly curve 
downwards, the stem upwards, till each 
has resumed the direction which is pro- 
per and natural to itself 

All the causes which concur in promot- 
ing the groMTth of plants appear, likewise 
to operate in determining tlieir direction. 
Such are, the air, the sun, light, and the 
moist warm vapours which arise out of 
the earth. The three first seem to concur 
most certainly to the direction of the 
stem ; air and moisture to that of the root. 
If any number of plants are placed in pots, 
in a room which only admits the light by 
a single hole, the stems will incline or 
direct themselves towards that side. In 
thick forests, the young trees always lean 
to the side where the light penetrates. 
The new shoots of an espalier detach 
themselves from the wall which robs them 
of the air, the sun, and the light. It is 
in quest of the same excellent ffifts of 
nature, that the lateral branches of trees^ 
abandoning the direction of the stem, 
spread and extend themselves in a direc- 
tion parallel to the soil, even when plant- 
ed on a declivity. In like manner it ap- 
pears, that the roots penetrate more or 
less deeply into the prodnd, either in a 
perpendicular or horizontal direction, in 
proportion to their greater or less tenden- 
cy to search for moisture. Thus it is a 
well known fact, that, in the neighbour- 
hood of canals, ditches filled with water, 
and, ground newly tilled, the roots of 
plants abandon their natural direction, 
and as it were, steer their course towards 
the fine air, rich juices, and grateful hu- 
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niidity, which their situation has placed 
within their reach. 3p strongly, indeed* 
are the roots of plants attracted by water, 
that they frequently relinquish the soil* 
and penetrate into the very heart of the 
ditches and canals. The force of exten- 
sion appears to be greater in roots than 
in steins. The branch surmounts an ob- 
stacle by leaving its natural direction and 
over-topping it. The root, on the con- 
tnuy, without once going out of its way, 
pierces the hardest soils, penetrates into 
walls, which it overturns, and even into 
rocks, which it bursts. 

Although the natural motion of the 
trunk be to ascend, as was suggested 
above, yet is it forced sometimes to de- 
scend; for the trunk-roots growing out 
of some plants near the ground, and 
shrinking into it, serve, like so many 
ropes, to phick the trunk annually lower 
and lower into the ground along with 
them. If these trunk-roots break out 
•nly about the bottom of the trunk, then 
it gradually descends into the earth, and 
is converted into a ro6t, but if the trunk 
is very slender, and the trunk-roots break 
forth all along it, then it creeps horizon- 
tally : the trunk-roots in question tether- 
ing it, as it trails along, to the ground, as 
in strawberry, cinquefoil, and mint. It 
may be observed, that the direction of 
the roots and stems of plants seems to be 
regulated, in a g^eat measure, by the va- 
pours which they contain, but more by 
those which arise from the soil in which 
they g^ow; and that heat, the sun, or. 
the light, the causes already suggested, 
appear to contribute to that direction, 
only in so far as they augment or regulate 
the current of these nourishing vapours. 

Trunks are not, however, the only parts 
of plants which direct their course towards 
the air and the light of the sun. There 
are flowers which, quitting their perpen- 
dicular direction, pre$e4]t their surface 
directly to that luminous body, and fol- 
low its situation in its diuriial course. 
This sort of motion has been called, by 
some writers, nutation; and the plants 
which are subject to it, have been term- 
ed heliotropx ; that is, turning with the 
sun. Of tliis kind are bastard-rocket, 
dyer's-weed, sun-flower, turnsole, and 
the greatest part of the compound flow- 
ers with plain tongue-shaped petals. In 
these flowers, the disk or surface looks 
towards the east in the morning, the 
south at noon, and the west at night. 
The spikes or ears of corn, which hang 
down by their weight, are observed, in 
like maqner, to incline then^clve* to- 



wards the sun, never to the north. The 
stems of draba, trientalis, and a species 
of bastard fever-few, with egg-shaped and 
notched leaves, incline or hang down- 
wards during the night. 

The observations of Hales and Bon- 
net establish, that these motions are oc- 
casioned, not by any twisting in the stem, 
but by the dryness of the fibres, which, 
by being exposed to the heat of the sun, 
contract, and thus determine the nutation 
of the flowers and young stems. It is in 
this manner that moisture and dryness 
alternately dilate and contract the plant 
improperly called the rose of Jericho ; an 
appearance which is likely observed in 
the beards of oats, and in those of the 
capsules of crane's bill. 

The direction of the leaves of several 
plants sufler considerable changes during 
the night. This is so certain, that if a 
botanist who is accustomed to the part 
or habit of plants were to examine, in a 
• summer night, the plants which cover 
any particular meadow, he would find 
several which he could not recognize by 
that character. The same changes hap- 
pen when the moisture of the day cor- 
responds to that of the night. 

The change of direction Just mention- 
ed is particularly sensible m compound 
leaves. During the heat of the sun in 
the day-time, the pinnated or winged 
leaves of several plants, particularly those 
of the pea-bloom or leguminous tribe, 
rise vertically upwards, and form a right . 
angle with the common foot-stalk; the 
lobes, or lesser leaves, which stand op- 
poshe, being applied closely together by 
their upper surface. Several simple 
leaves, particularly those of sigesbecka^ 
and Indian mallow, (urena) when their 
upper surface is exposed to an ardent 
sun, become, in like manner, concave ; 
which demonstrates their analogy with 
the winged leaves just mentioned. 

In that state of the atmosphere which 
generally precedes a storm, and in a 
close, moist, and cloudy air, the winged 
leaves extend themselves along the com- 
mon foot-stalk. The same appearance 
is observed in the leaves of the sensi- 
tive plant, when it has been keptifor se- 
veral days in a cellar below ground. Af- 
ter sun-set, and during the fall of the dew, 
they incline still lower, hang vertically 
downwards, and are applied closely toge- 
ther, like the leaves of a book, by the 
lower surface, under the stilk with which 
they stand at right angles. The odd lobe, 
if there is one at the extremity of the 
leaf« folds itself up till it has reached the 
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first pair of .]i<^Qs or fi|Daller leaves, in its 
neighbourhood. This motion^ which Lin- 
jueus calU tl^e sleep pf plants, and can be 
produced by an artificial as well as natu- 
ral dew^ has been observed, pot only in 
compouoa leaves, such as those of the 
pea-bloo^i piants» but likewise in some 
simple leaves, particularly those of bal- 
sam> and bastand fever-few. The small 
leaves of false acacia and liquorice haqg 
downwards during the night, but are not 
united by the under surface, like the 
greater part of leguminous plants. Those 
of the sensitive plant, mimosa pudica, 
extend themselves longitudinally along 
the common footstalk, and infold one 
another mutually. The small lobes of se- 
veral species of trefoil, lucerne, and lo- 
tus, are united only by their summits, and . 
form a cavity, .which co;itains the young 
flowers, and shelters them from cold and . 
other injuries to .which they are liable in 
the night-time. In some simple leaves, a 
similar appearance is observed. Thus 
the upper leaves of garden orach ap- 
proach during the night, unite perpendi- 
cularly, embrace t)ie young shoot, and do 
not relinquish that posture till the sun 
has diasipated the humidity of the air. 
See Milne's excellent Botanical Dictiona- 
ry, to which we have been indebted for 
these observations. 
MoanoSfperpeiualf or Mov£ai|:]!rT. Spe . 

MOTSKSITT. 

MOTTO, in armoury, a short sentence 
or phrase carried in a scroll, generally un- 
der, but sometimes over, the arms ; 
sometimes alluding to the bearing, soo^e- 
times U> the name of the bearer, and 
sometimes containing whatever pleases 
the fancy of the deviser. The motto, or 
word, a^ys Guillim, is an ornament annex- 
ed to coat-armour; being the invention 
or conceit of the beai'er succinctly and 
significfmtly expressed, usually in three 
or four wordi^ which are commonly set in 
some scroll or compartment, placed at 
the foot of the escutcheon. Ou^ ancestors 
m»de choice of such mottoes as express- 
ed their predominant passions, as of. 
piety, love, war, &c. or some extraordinary 
adventure that had befallen them ; most 
of which have become hereditary in se- 
veral famiUes. The motto of the royal . 
family of England is, bixv xt vlos sxorr, 
G0d and my right / of the most noble or- 
der of the garter, warn soit (tui mal t 
pxirsx, EvU be to km thai evil tJdnka / of 
the dukes of Norfolk, sola vibtus nryic- 
TA, On/jf tnriue it invincible ; of the duke 
of Beaufort^ jivtare ybi. tixsbk sperno, 
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t acorn to change or fear / of tl« )if aiquis 
of Buckingham, templa q.vam Dilxcta^ 
Movt beloved are thy templet^ in allusion to 
liis name of Temple. 

.MOVEABLE, in general, denotes any 
thing capable of being moved. The 
^ moveable feasts are such as are not re- 
' gularly held on (he same day of the year 
or month, though they are always on the 
same ^day of the week. Thus Easter, 
which is that moveable fea^t on which all 
the rest depend, is held on the Sunday 
which falls upon, or next after, the first 
full moon following the 2Ist of March ; 
and all the qtlier feasts keep a regular 
and certain distance from it: sudi at 
Septuagesima, Sexagesima, Ash-'wednea* 
day, Ascension.day, &c. which see un- 
der their proper articles. The move- 
able terms are, Easter-term and Trinity- 
term. 

MOVEMENT, in meclianics, a ma* 
chine that is moved by clock-work. See 
Clock. 

Movement, in military affairs. Under 
this term arc comprehended all the dif- 
ferent evolutions, marches, counter- 
marches, and manoeuvres, which are made 
in tactics, for the purpose of retreating 
from, or of approaching towards, an ene- 
my. It also includes the various disposi- 
tions which take place in pitching a camp, 
. or arranging a line of battle. The science 
of military movcTnents forms one of the 
principal features in the character of a 
great commander If he be full of re- 
sources In this important branch, he niay 
oftentimes defeat an enenjg^ without even 
coming to blows : for to conceal one's 
movements requires great art and much 
ingenuity. 

Movkmxxt, ill' music, the name given 
to any single strain, or to any part of a 
composition comprehended under the 
same measure or time. When any piece 
changes its time and measure, either 
from one species to another, or in the 
same species, it is then said to change itg 
movement; so that every composition 
consists of as many movements as there are 
positive changes in the time or measure. 
See Mysic. 

MOVING/»/anf. See Hedtsajbuh. 

MOULD, or Mold, in the roechaDic 
arts, &c. a cavity, cut with a design to 
give its form or impression to some soft- 
er mattef applied therein, of great use 
in sculpture, foundery, &c. The work- 
men employed in melting the mineral or 
metallic glebe dug out of mines, have 
each their several moulds, to receive th^ 

X)d 
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melted metal as it comes out of the far- 
nace; but these are different, according 
to the diversity of metals and works. In 
gold mines they have moulds for ingots : 
in silver mines, for bars ; in copper and 
lead mines, for pies and salmons, in tin 
mines, for pigs and ingots ; and in iron 
mines, for saws, chimney-backs, anvils, 
cauldrons, pots, and other larg^ utensils 
and merchandizes of iron, which are here 
cast as it were at first hand. 

Moulds, in the manufacture of paper, 
are little frames, composed of several 
brass or iron wires, fastened together by 
another wire still finer. Each mould is 
of the bigness of the sheet of paper to be 
made, and has a rim or ledge of wood to 
which the wires are fastened; these 
moulds are more usually called frames, or 
fonns. 

MouuDB /or leaden buUeit, are little iron 
pincers, each of whose branches termi- 
nates in an hemispherical concavity which, 
when shut, form an entire sphere : in the 
lips or sides where the branches meet is 
a little jet or hole, through which the 
melted lead is conveyed. 

Moulds, ^2az»«r'«. The glaziers have 
two kinds of moulds, both serving to cast 
their lead. In the one they cast the lead 
into long rods or canes fit to be drawn 
through the vice, and the grooves formed 
therein ; this they sometimes call ingot- 
mould. In the other they mould those 
little pieces of lead a line thick, and two 
lines broad, fastened to the iron bars ; 
these may be also cast in the vice. 

Moulds, sibong plumbers, are the ta- 
bles whereon they cast the sheets of lead. 
These they sometimes call simple tables; 
besides which they have other real 
moulds, wherewith they cast moulds 
without soldering. 

Moulds, used in basket-making, are 
very simple, consisting ordinarily of a wil- 
low, or osier, turned or bent into an oval, 
circle, square, or other figure, according 
to the baskets, panniers, hampers, hats, 
and other utensils intended. On these 
moulds the^r make, or more properly mea- 
sure, all their work, and accordingly they 
have them of all sizes, shapes, &c. 

Moulds, among tallow-chandlers, are 
of two kinds; the first for the common 
dipped candles, being the vessel wherein 
the melted tallow is disposed, and the 
wick dipped; this is of wood, of a trian- 
gular form, and supported on one of its 
angles, so that it has an opening of near 
a foot at top ; the other, used in the fabric 
of mould candles, is of brass, pewter, or 



tin; here each candle has its sevex^ 
moulds. See Cavdlb. 

Mould, among gold-beaters, a certaun 
number of leaves of vellum, or pieces of 
guts, cut square, of a certain size, and laid 
over one another, between which they 
put the leaves of gold and silver which 
they beat on the marble with the ham- 
mer. They have four kinds of moulds, 
two whereof are of vellum, and two of 
gut; the smallest of those of vellum con- 
sists of forty or fifty leaves, the largest 
contains an hundred ; for the others, each 
contuns five hundred leaves. The 
moulds have all their several cases, con- 
sisting of two pieces of parchment, serv- 
ing to keep the leaves of the mould in 
their place, and prevent their beiog' dis- 
ordered in beating. 

Mould, in agriculture, a loose lund of 
earth, every where obvious on the sur- 
face of the ground, called also natural or 
mother-earth ; by some also loam. 

MOULDINESS, a term applied to bo- 
dies which corrupt in the air from some 
hidden principle of humidity therein; 
and whose corruption shows itself by a 
certain white down, or lanugo, on their 
surface, which, viewed throagli a micro- 
scope, appears like a kind of meadow, out 
of which arise herbs and flowers, some 
only in the bud, others full blown, and 
others decayed, each having its root, 
stalk, and other parts. 

MOULDING, any thing cast in a 
mould, or that seems to have been so, 
though in reality it were cut with a chisel, 
or the ax. 

MouLDiHos, in architecture, are formed 
by plane and curved surfaces, and their 
names determined by the outline of their 
right angular section, together with their 
situation in the building. 

Thev generally consist in a combina- 
tion 01 annular solids, sections of the 
circle, elliptical and hyperbotical curves. 

MOUNTAINS, stupendous elevations 
of earth and other substances, in some 
cases coeval with creation, and in others 
the produce of subterraneous motion, 
caused by fire and confined vapours. 

The methods used to ascertun the 
heights of mountains, are necessarily im- 
perfect, as their pyramidal outline uni- 
formly prevents the dropping of a plum- 
met, the only certain mode of accurate 
measurement. Before the invention of 
the instruments now eniployed for this 
purpose, which undoubtedly approach 
very nearly to certaintjr in their result, re- 
course was had to conjecture, and the er- 
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roneous practice of meaauring their sha- Blanc : from which it appean that the 

dow9. Strabo, judging from the means height of Veauvius added to that of JEtna 

possessed in his time, declared the high- is 14,854 feet» and that of Mont Blanc 

est mountain in the world to be equal to alone amounts to 15,662 feet ; whence 

21,830 English feet. Kircher, deciding he infers, that Mont Blanc far eclipses all 

from the length of their shadows, pro- other mountains in Europe, Asia, and 

nouDced Africa ; those of America, according to 

Condamine, are of vast height, and in 

JEtna - - - 25,600 some instances the elevation amounts to 

The Peak of Teneriffe - - - 64^000 19,200 feet. 

Mount Athos ..'.... 128,000 Upon comparing the calculations of dif- 

And LAriasa in £gypt - . . 179,200 ferent persons in their attempts to mea- 
sure these enormous masses, it will be 

M. Bourrit, who explored the Alps, found that they vary greatly ; it is there- 

fi^vea the following table of the various fore obvious, that the methods at present 

elevations of places and mountains above in use are subject to impediments, which 

the level of the sea. are attributable to many causes : some of 

• those mayhereafter be removed, but there 

Engliih jaidi. are others so completelv connected with 

The Lake of Geneva, at the lower local circumstances of heat, cold, moia- 

passage of the Rhone - - - 398 ture, and the reverse, that it is impossible 

TheJLake ofNeufchatel - - - 456 they shoald ever be overcome; neither is 

Highest point of the needle of Sa- it quite correct to infer that the chain of 

leve 1488 the Caucasus, the Taurus, and the African 

Summit of Canigou 3088 mountains,are inferior to Mont Blanc, un- 

Sum mit of Dole, the lughest moun- less the same opportunities were aiTorded 

tain of Jura ....... 1800 for measuring their heights which exist 

Summit of Hole 2014 in Europe. Mr. Coxe says, *' conjectures 

Valley of Chamouni 1151 are now banished from natural philoso. 

Bidgec^Breven 2949 phy; and until it shall be proved from un- 

Yalley of Montanvert - « - . 1865 doubted calculations that the highest part 

Abbey of Sixt 797 of the Caucasus rises more than 15,000 

Granges des Communes - - - 1769 feet above the level ofthe sea, Mont Blanc 

Highest'Grange of Foods - • . 1458 may be fairly considered as more ele- 

Summitof Grenier 2782 tated." This position rests on very slen- 

Summit of Grenairon .... 2958 der g^unds indeed, and, resembling the 

Plain de Lechaud - - - - - 2295 conjectures sud to be banished from na- 

Summitof Buet 3315 tural philosophy, it should be rejected 

Mont BUnc -. -• 5081 without hesitation. In truth, this point 

Mount iEtna 4000 will most probably never be satisfactorilv 

Summit of the Table at the Cape adjusted, and we must rest satisfied with 

of Good Hope 1153 the knowledge we have already acquir- 

Summitof Snowdon in Wales - - 1224 ed, till reason or philosophy snail have 
Pike Rocco in the iaUokd of Madeira 1689 taught, or'extended civilization through- 
Pike of Teneriffe 4399 out theglobe, and future naturalists have 

The same, according to Dr. Heber- made measurements of hitherto unex> 

den 51.32' plored mountains, with instruments simi- 

Summit of Cotopazi according to far to those used by Saussure and Shuck- 

Ulloa 6643 burgh. 

There are numerous and serious obsta- 

Some philosophers have estimated the cles opposed to the ascertaining of the 

Peak of Teneriffe to be 19,200 feet in nature of the substances which compose 

height; Feuille reduces it to 13,248; and the g^at mass or internal structure of 

others assert that the Peak and iEtna are mountains, but every thing has been done 

the most elevated objects on the earth, which art and perseverance will permit. 

But this supposition has been combatted M. Arduini, a gentleman of strong abili- 

by Sir George Shuckburgh, who mea- ties and indefatigable research, exerted 

sured iEtna from an observation by M. every means in his power some years 

de Saussure, and found it to be 10,954 past to obtain a knowledge of the interior 

feet above the level of the sea. The lat- state of the Vicentine and Veronese hills, 

ter gentleman had obtained the height of which he' divides into mantes primanos, ie- 

Vesuvius, and Sir George measured Mont cundarios, and tertiarios. 
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The tnonte9 trimariot is :^ vast body of 
slate, extending under the calcareous 
hills, which he concludes existed prior to 
their origin. 

The nunUet tecundarioa are large calca- 
reous hills formed into strata, composed 
of a close impalpable limestone, and in- 
terspersed with marine petrifactions, 
similar to parts of the Alps, and the chain 
of mountains which separate Germany 
from Italy. 

J^fontet teriiarioMf are the lower hills, 
consisting of small beds of limestone, 
abounding with petrifactions, and with 
casual interventions of sand and clay, but 
aire of a later origin, since incumbent on 
t)ie *' montes secundarios,'* and produced 
by their decay, variously washed down 
and accumulated together. 

The slate uf the nrst division is argilla- 
ceous, containing micaceous particles of 
the colour of silver, is crossed by veins of 
quartz, lamellated, and often appears in 
waved strata. It extends to the greatest 
depth of any rock in the neigbbourhoody 
and has never been cut through, from 
which circumstance it cannot be decided 
whether granite extends beneath it, as is 
usual in other mountainous countries, 
** though this be very probable,** says Fer- 
ber, "since the granite rocks appear from 
under ground in the higher Alps of Tyrol, 
and the CTey granite, or gramtello, is to 
be found near Tozzino and Primiero, at 
the spring of the river Cismonoe, which 
falls into Brenta. 

, The calcareous Alps consist of strata of 
a close impalpable grain, with little mix- 
ture of saline matter and petrifactions. 
The deepest stratum of limestone from 
the base to the middle of the hill is com- 
posed of numerous small masses, and the 
exterior being subject to the action of 
rain-water, it is formed into chasms, leav- 
ing the intervals in elevations of a dark 
lead-colour I the petrifactions scattered 
through it are small bivalves and rifled 
tellines. The next stratum is inconsider- 
able, but a better white, more solid, and 
serves for architectural purposes; the up- 
yev part contains no petrifactions, the 
ower has some unknown ostracites. The 
third stratum is in many small beds, in 
some instances furnishing sea-shells, and 
in others destitute of petrifactions. The 
part connected with the fourth stratum 
consists of oolithes. The fourth stratum 
is compdsed of several smaller, which are 
either red, containing ammonites, of very 
considerable size, or completely white, 
with petrifactions or ammonites. The 
red Veronese marble, abounding with 
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anireomtes, is proco^e'cf fh)m this stn. 
tum. The fifth division consists of an in- 
finite variety of beds of white limestone, 
those in the highest mountun^ particu- 
larly Monte Torraro, contidn no marine 
productions^ but the rest abound with va- 
rious, each stratum being filled with a pe- 
culiar Impedes. The surfaces of these 
Alps on the summits is called staglia,by 
the Italians, and consists of a calcaKous 
bed, in some parts containing nodules, 
and in others, less extensive, namerous 
flints of various colours. Covering the 
mountains, it declines undei* the Montes 
Tertiarios Bericos, and ascends on the 
opposite side to the volcanic hills, by the 
sides of which it appears to have been 
nused, and then broken. The scaglia is 
destroyed in many diiferent places by the 
weather, and is only to be (bund in a per- 
feet state in the valleys and cavities. M. 
Arduini discovered red flints; branching 
hke coral, in the sci^^lia of HSonte di S. 
Pancrazio, and that spread oh the Yolca- 
nic hills near Padua is perforated by sul- 
phurous hot wells. 

The several strata of the hflli or moun- 
tains io question have been originally dis- 
posed in an horizontal direction, but those 
are deranged, and broken into large fis- 
sures by the force of volcanic eruptions 
and earthquakes, through which lavas 
were ejected, consequently they are sunk 
in some places, in others wholly reversed, 
and sometimes they* are found oblique, 
and even vertical. Inundations, and the 
obstructions of the course of rivers caus- 
ed by the abbve means, have also operat- 
ed to produce many changes, which arc 
particularly conspicuous at Ayorth, in 
Yalle Imperina. The fields near Gallio, 
Asiago, Campo di Rivere, kc. situated on 
the mountains far above the level of the 
sea, are strewed with vast numbers of se- 
parate fragments of granite, quartz, and 
other vein-rocks, which appear to have 
been detached by violence from the pri- 
mitive mountains of Tyrol Similar piews 
are found on the same horizontal elevation 
in Feltrino, separated by the BrcnU (m 
the others, and westward on the same 
heights from Astico to the river Achgc- 
Their number and variety of bulk is re- 
markable at Tonezza, and near Folfana, 
where the hills being entirely calcareous, 
entirely destitute of sound and priimtiTe 
strata, demonstrate that the fragments a^ 
luded .to are foreign to the places in wnicn 
they are deposited. As ho possible move- 
ment of water could, in the nature oi j 
things, be supposed to elevate these 
masses, it is equally fair to suppose, tu*' 
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srti«ftttir ^hltig! doiiim tbe moiUitkinr 
have tfarned'tiieiii totheir prt^nt sitURk 
tionii, fi^iiithoae vast ruptures observable 
in ^verfdlredti^n' on^mount&ins, doabtv 
leaslv cmiedy in- the fint instance, by 
eamqoskes, ^ing^fhe usual channels of 
gveat bodies of water. 

The calcareous poittoncontuttamumben 
of nattirai caverris, incrustated with st^i- 
lae^ei^ and some vems of metal, which^ 
aire neither large nor extensive, but cross 
the ^omj^act mnttstone in^the under strat* 
um^bein^ mvarhiblj inserted in thefissures 
n^aet to tn\s sdjoining inferior slate and its 
mMsrlfic y^itA, t« which they appear to 
h^loiigi> aa\± the cracks* of the solid lime- 
stowe, intd which volcanic matter has 
been fotced, seiHetimes contain metais. 
Generally, no ore or veifis are discovera- 
ble in' the highest stratum of the cslea- 
reoU»mountainrwhich are lameUated and 
shiYerr. The ancient silver mines in Mon- 
te di S. CflAbariita, in Tretto, paas through 
the undermoat compact limestone ; and in 
Monte gR Ttfisa^ Monte Narro, Monte di. 
GaatellD di Pievc) and severai others to 
the #est^ are veins aitfd old mines of sil- 
ver, eopprer-ore, and lead, with pyrites^ 
maiigtmesc, and bland, whiefa extend 
tbrottgb limestone. In Monte Sivelina 
is hard liftiestonei without visible stratum, 
petrifaction^ a loid vein, coarse tessilated 
Hme-apar, mtfnganetie, and amethysts. 

The last division, '* montes tertiarios," 
or lo^-er hills, w^re in some degree pro- 
duced by the decay of the higher^ and 
accunmlations of sand and clay: those 
have regular strata, and various petrifac- 
tions^ and particularly nummularios and 
lehtleularios. They have anffered great 
derangement fWmi volcanic causes, which 
is demonstrated by the discovery of large 
fragments of limestones, petii^ctions, 
and other substances, inclosed by the la- 
va, taid raised by its flowing upward, and 
they have often been covered by the de- 
scent of ashes. Some are considered as 
posterior to the eruptions, and rest on 
their prbduetions $ when those are found 
to certain pieces of lava» or pumice stone, 
it is conjectuted that they have been in- 
troduced by the passage of water. Se- 
veral of these hills in the Vicenttne, 
Veronese, and other districts of the Ve- 
netian territories, contain strata of coal, 
which inclose some petrifactions, parttcu« 
lariy a fish found at Monte Viale, in the 
first mentioned district. Very little ore 
bas been discovered; and Feriier, to 
whom we are indebted for those obser- 
vations, was at H loss, whether to class 
certain sandy and iRrgillaceous hills in the 



Valle di Sigtiorirwitii Ihoae under coosi. 
deration^aa the latter cpntua cpals^ plaa* 
ter, alabaster, sulphureous pyrites^ mikk 
some lead, copper, and iron ore. 

Many of the nilla in the Vioentine and 
Veronese districts (Viraish numcMoa andr 
beautafiil petriftustions. : of these the Mon« 
tes Berici, near Vicenza, are moat se- 
raarkaible. Creaazo^ three milies' firom 
Vicenza, contains the inner nuclei or iaik. 
firessions of Ghamitea, almoBt perfect pec- 
tinites, the area Noae^ the ohitos Ltnne^ 
and some scarce gIbsBopetraai and the saad 
abounds with mgments of madrepores^ 
smidl nautilites^ and uncommon teeth of 
fiah. I, CqIK di Montecchto e CaaCel 
Gk»mberto is fall of petri&ctions^ and the 
lowest explored stratum of Breivdola, ten 
miletf from Vicenza, is a blue ck^, in- 
terspersed wrth surprinng quanticiea. oB 
maf me bodies, and is covered by nunu 
hers of limestone beds, ifipping towacda< 
the sea, including a great variety ef sen. 
shells, but unlike those contained in the 
Clay. The west aide of the hill is cover- 
ed with lava, generally striated, and form- 
ed likesherl. The fissure in the lava» 
called le ^pease, has a rivulet in the bottom. 
Which flows over ground, containing an 
astonishing quantity of madrepores. Am- 
ntes, and exotic ahells, the agg^^S^^^e af- 
rording a most pleasing assemblage of 
marine and volcanic productions* Ostra- 
cites are found very plentiful at St. Vido, 
and at Gramona are petrified echinites, 
and the echinus orbiculus, which inhabits 
the Indian seas in its natural state. Be- 
sides these, there are serpula lumbrloalis ; 
and at one hundred yards distance num- 
mularii, and non^descriptbalani. An iso- 
lated hill, called Favourita, in the Vicen* 
tine district, contained the bones and 
teeth of a crocodile, discovered by M. 
Arduini. Ronca seems to be the produc.* 
tion of the united powers of Neptune and 
Vulcan ; but the interior is in a state of 
utter confusion and devastation ; the sum"* 
mit is completely volcanic and without pe- 
trifactions ; beneath are calcareous beds, 
which have petrified bivalves, nummula- 
rii| and turbinites; still lower is a mass 
of black lava, hard and broken in small 
fragments, nearly of an angulated prisma- 
tical form ; after which red clay or marie, 
mixed with petrifactionsjoccurs; then lava, 
pumice stone,breccia, or limestones, inser- 
ted in lava, and beds of limestone, with pe- 
trifactions. Ronca affords plenty of ostraci- 
tes of different species, andin goodpreser- 
vation, murices, anomiae, and bones ; the 
species amount to thirty ; those are found 
in the calcareous strata, and in the voka- 
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»uc sand tad ashes, which, coagulated wi<ii 
limestones, have produced a spedes of 
breeds. 

It has been judged necessary to dwell 
on the discoveries made as to the inter- 
nal fotmation of the above 'hiU% as their 
size and situation enable the curious in- 
▼estigatflir to accomplish his wishes ; and 
as the infoimation tuus obtained must be 
accepted in place of ftcts, in relation to 
the stupendous mountains to be noticed 
heresfter in this article ; those defy the 
labours of the philosopher, -who is com- 

Sslled to creep abng their cramr and 
rbidding stdea^ attentive to his own 
nfety, rather than their properties, and 
to conjecture the internal state from ex- 
ternal appearance. 

Ferber says, the island of Elba is re« 
markable, on account of its iron-minea^ 
the mountains of which consist of granite, 
generallv of a violet colour and very fine, 
as the feld-spath lies in large oblong 
cubes of the above tint The ore is not 
found in veins, but in an enormous mass 
surrounded by the mountains of granite ; 
it is besides a fact, tliat several mountains 
in Sweden, Lapland, and Siberia, wholly 
consist of iron-ore; and some hills in 
Campiglia, and other places in Tuscany, 
are either entirely, or in A great measure, 
of the same nature. 

Further particulars of the probable con- 
tents of mountains in'other parts of the 
globe will be found as we proceed in this 
investigation, but it will next be neces- 
sary to mention the changes observable 
in the state of the atmosphere by those, 
who have ascended to the summits of the 
highest portions of our earth ; several 
attempts have been made to attain the 
most elevated points <^ Mont Blanc by 
the g^des of Cnamouny, and by Messrs. 
de Saussure andBourrit; the first underta* 
ken by the guides was on the ISth of July, 
1776, when three of them accompanied 
by M. Couteran departed from the Prieiy, 
at some distance trom the mountain, at 
eleven in the night; those persons passed 
through the interval between the glaciers 
of Bosson and Tacono, and were fourteen 
hours employed in ascending a most rug- 
ged way, crossing extensive vallies of ice, 
and plains of snow, before they reached 
the vast elevation opposite to Mont Blanc, 
which then appeared as if very near them, 
but on a more attentive examination of 
the relative situation of the places, they 
found they had been deceived by the 
clearness of the air, and the brightness of 
the snow, and that it would require at 
leart four hours of additional exertion to 



readi the iumntt, which they considered 
impracticable for many reasons, and par- 
ticularly aa the clduds gathered on the 
sides of the mountain, and threatened a 
tempest; they therefore returned with 
precipitation, which had nearly been fatal 
to one of the party, .who, in leafung over 
a chasm in the ice, slipped and fell into it, 
but fortunately retaining his grasp of the 
pole with which he performed the spring, 
and that falling acrosa the chasm, he was 
extricated by his companions; the man 
fainted, and remuned insensible for some 
time, but thev reached Chamoony without 
further accident, after twenty-two hours 
of incessant labour. Sir George Shuck- 
burgh calculated that they hi^ attained 
the height of 13,000 feet above the level 
of the Mediterranean Sea. 

The failure of this arduous undertaking 
discouraged other attempts for some 
years, and till M. Bourrit prevailed upon 
six guides to accompany him on Septem- 
ber 11th, 1784; this gentleman pursued his 
journey with great ardour and enthusi- 
asm, but was arrested in his progress by 
the intenseness of the cold, which com- 
pelled him to return ; the guides were less 
affected, and tiro that had preceded the 
rest reached the dome of Goute, situated 
about 9,400 feet in a horizontal direction 
from the summit. On the fourth of Sep- 
tember, in the following year, Marie Con- 
tet and James Lambat ascended to a great 
height, and passed the night under the 
shelter of a rock ; advancing with the 
dawn of day, they reached the dome, just 
mentioned, about seven o'clock, and 
would have proceeded, with every pros- 
pect of success, had not a dreadful storm 
of haU rendered further exertion imprac- 
ticable. 

On the 18th of September, the same 
year. Messieurs de Saussure and Bourrit, 
and twelve guides, bearing a variety of 
instruments intended for observations, 
left Bionsay, and after some time arrived 
at a hut which they had ordered to be 
constructed at Pierre Ronde, 7,808 feet 
above the level of the sea ; they passed 
the night at this uncomfortable elevation, 
and proceeding in the morning, they 
reached the hitherto decided boundary 
of research, the dome of Goute ; there a 
fresh fall of snow lay in so great a depth, 
as to prevent the possibility of wading 
through it, and the party returned. M. 
de Saussure imagined he had ascended to 
8,256 English feet, and he found that the 
barometer sunk eighteen inches and a 
half. The guides, those hardy sofiS of 
the Alps, were not deterred by the hartf- 



Digitized by VjOOQ IC 



MOUNTAINB. 



^ips endured on these occasions^ and mx 
once more entered upon an unsuccesrful 
ascent in July, 178o; James Balma, a 
young man of great strength, and possess- 
ed of an excellent constitution, one of the 
number, having missed his way in wim- 
dering upon the ice, was under the ne- 
cessity of passing the night on a spot 
above the dome ; this he ^ccomplisl^ea in 
safety, and in the meaning he had the re- 
solution to examine the mountain, in or- 
der to ascertain whether a more fiivour- 
able path might not be discovered for as- 
cending on any future occasion ; the re- 
sult was according to his wishes, and he 
descended to Gbamouny without acci- 
dent^ where he was afflicted with a very 
severe indisposition, the united eifects of 
extreme cold and fatigue ; Dr. Paccard, a 
resident physician, attended Balma dar- 
ing bis Ulness, to whom he related his ob- 
servations on the practicability of ascend- 
ing Mont Blanc, and offered to attend 
him on his recovery, as a mark of grati- 
tude for that event Paccard, inspired by 
the hope of perfonning a task not nitherto 
accomplished, accepted the proposal, and. 
they departed from Chamouny on the 7th 
of August ; they reached La Cote before 
dark, and passed the night there ; at three 
the following morning they recommenced 
their dangerous excursion, ascended to 
the dome of Goute, and at length arrived 
on the ridge of rocks seen from Geneva 
on the left of the summit; when there, the 
cold became almost intolerable, and their 
fatigue was such, that Paccard was inclin- 
ed to return ; butBalma encouraging him 
by example and persuasion, he followed 
the courageous guide, each walking side- 
ways, to avoid, as much as possible, the 
piercing effect of the wind ; at six in the 
evening they accomplished their wishes, 
and stood with triumph on a pinnacle ne. 
ver before visited by man ; they remained 
half an hour on the summit, exposed. to a 
degree of cold which froze the provisions 
they carried in their pockets, and the ink . 
in their inkhoms. The difficulties of de- 
scending were almost as considerable as 
those they experiencd in the ascent, but 
they returned to Chamouny without any 
other unpleasant occurrence than blis- 
tered faces, swelled lips, and eyes injured 
by the brilliancy of the snow. 

H. de Saussure, determined to follow 
this successful example, hired eighteen 
guides, provided a tent, mattresses, philo- 
sophical instruments, and provisions, and 
left Chamouny to ascend to the summit of 
Mont Blanc on the 13th of August, IT87, 
In order to render their expedition as 



safe and comfortable M the nature of it 
would permit, he had the precaution to 
have a hut constructed on La Cote, where 
the part^ passed the first nirht ; by four 
o'clock m the afternoon of uie following 
day they had ascended 13,762 feet above 
the level of the sea, and at that vast eleva- 
tion they excavated a hut in the frozen 
snow, which they covered with a tent; 
in this thev regaled themselves as well as 
they coakC but M. de Saustore found the 
heat of the place so excessive, that he 
was frequenuv obliged to leave it, to re- 
cover mm the debility and suffocation 
he experienced; at seven o'clock the 
next morning the party proceeded on 
their enterpnze, andat eleven they reach- 
ed the object of their hopes, the top of 
the mountain ; there, lost m wonder and 
admiration at the variety and extent of 
the view on evenr side, this adventurous 
band remained three hoars and a half, 
during which time they did not experi- 
ence that extremity of cold felt by Dr. 
Paccard and his companion. 

M. de Sauasiure, pursuing his intentions 
with that sagacity and method that distin- 
l^ishes the genuine philosopher, had sta- 
tioned M. Senebier at Geneva, who. made 
similar experiments in that city at the 
same moment that the former was em- 
ployed on Mont Blanc; by these means 
ne found, that at Geneva, Reaumur's 
thermometer stood at 22.6 or 82 of Fah- 
renheit's, and on the mountain in the 
shade at 2^^ below the freezing point of 
the former, or 27 of the latter, a differ- 
ence of 45 degrees by Fahrenheit. De 
Luc's barometer, when on the mountain, 
fell to 16.01 ^4, and at Geneva it stood at 
27.2io^5 J and by making experiments 
with the same instrument, he calculated 
that the spot on which he made them was 
15,662 feet above the level of the sea, 
agreeing almost exactly with the amount 
ascertained by Sir George Sbuckburgh. 
The hygrometer evinced, that the air 
surrounding the summit contained six 
times less humidity than that of Geneva, 
to which cause he ascribed an excessive 
thirst, experienced by himself and the 
rest of the party, who were all more or 
less affected by the rarefaction of the air. 
The balls of the electrometer diverged 
three lines, and the electricity was posi- 
tive on this enormous mountun, the most 
elevated rocks of which are granite, 
where M. de Saussure found at 11,392 
feet from the sea, the moss-campion in 
bloom, and still higher the lichen sulphu- 
rens^ and lichen rupestris { and what was 
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A fiotf or irfi>rrt nf iittninhm^nt two bu^ 
teitfitt liov«riiig near the sumiait. 

8ocb;ivji8tfae result of M. de SMUsure's 
labottCi. to which we thaXi add, in the 
.words of Mr. Cose, the followiog inte- 
^festinjrfscts, derived from Frisr Francis, 
oae m- the moAks • resident At the priory 
at Sti Qotbard. ".About four years tp> 
the iBIeetor of >8aYaria sent to the fnar 
taevead baremeters, tberasoneten^ and 
other) meteomlegiGsl instiujnenta, which 
4bas caabled hinvto note the i^ai^ations of 
thetatmo8phefe,«iid to fonp a series ^f 
xibservaftions, of «hich ht fiivoiired me 



•with the following result In the most 
extreme cold he ever experienced in 
these, parts, the mercury in Reaumur's 
thermometer fell to 19 dcjg^ees below 
the freezing point, or 10 or Fahrenheit. 
In 1784, greatest heat on the 13th of Sep' 
tember,itstoodatl3,or61i ofFahrenheit; 
greatest cold at 17^, or 8^^ Qf Fahrenheit. 
M. de Luc's barometer, neyer 

rose higher than ... 22 3 1 

Qr fell lower than ... 20 9 9 

It i^peared from observations msde in 

;ira4k that the aveiage state gf the ther- 

.jmoroeter .and bsromcter :w;as.as follows: 



^'JJ^;^^*|3tV<>''K«»'W^^ 9 a 



Mdday 
I^neintbe 



or32« 21 9 



^^il-3^n.s, . . »r29J 21 9 



tn the same yeat it snowed during some 
part of 118 dajrsy rained, rS; ekoudy, 293; 
•tempest,' with hail, 12; thuadrr and light- 
ning, 22; rainbow, 4; haios TCMUid the 
'•on,2;'and voond the .moon, 2; serene 
days, 'ST.*' 

Some partioalars have been collected 
relatfng to the formation of the -Alps, 

- from > winch it appears,, that grarate con- 
stitutes their basis ; large portioosof this 

- substance areacattered in the valleys near 
them, detached by different causes, and 
conveyed to very considerable distances 
by their woght; many dreadful conse- 

. fences have followed the sudden sepa- 
TKtion of vast masses, of which two in- 
staoeea may be mentioned that are calcu- 
lated to excite the utmost horror. Plurs, 

> a town containing 1500 inhabitants, three 
churches, and situated on the Maira, was 
overwhelmed on the 25th of Au^ust,1618, 
by the fkll of part of a mountain, which 
was suspended in dreadful majesty above 
it, and in one moment for ever obliterat- 
ed from the surface of the earth. A cloud 
of dust of impenetrable gloom pointed 
out to the survivors where the town had 
stood, and the cause of its ruin, as the 
enormousfragroents of stone rushing with 
inconceivable rapidity through the air 
were ground into powder, where their 
sides met in collision with others; and 
had any of the miserable residents escap. 
ed the crush of their habitation, suffoca- 
tion must have terminated their exist- 
ence. Houses, vineyards, and large trees, 
now cover the ruins of Plurs, and bones 
and various utensils are casually discover- 
ed in digging. 



On the 2d of September,! 1806,,, and at 
'five o'clock in the. evening, the summit 
of Mount Rosenbergs gen^lvcaUedjthe 
< Kni|»penotthl nick, separated .from tbe 
adjoining parts, andrfell to the base, 
which was aituated in the valley that di- 
vides the lake* of Zug> from ;liauwertz. 
One fragment wished into the lake of the 
last named place, and caused a vast wave, 
which, flowing impetuously on the oppo- 
site shore, waahcKl down a consideranle 
number of houses, places of worship, and 
mills. Besides the loss thus occasioned 
by the lake, the earth and rocks levelled 
the villages of Goldau, Bothen, Busingen, 
and Kuztock, containing in the whole 
above three hundred habitations. Upon 
inquiry it was found that 1000 persons 
had lost their lives by this suddden disrup- 
tion of the mountain, which might have 
been less calamitous in its consequences, 
had the prediction of General Pfifter been 
attended to, who, havingmade a model of 
the Alps, was well acquainted with tbe 
part under notice, and foresaw that it 
most be detached from its situation at no 
very distant period. It ia generally sup- 
posed that the rock fell into a gulph,made 
by a large body of water which descend- 
ed beneath it, and gradually undermined 
its support, and, turning by its super-in- 
cumbent weight, scattered into large por- 
tions, by striking on the proiectionsinits 
progress, till reaching the plain. It is now 
said to cover a space of very great extent, 
and above 100 feet in height. 

Mr. Coxe endeavoured to ascertain tbe 
. component part of the Alps, and, to ac- 
complish his purpose, wished to pe netnite 
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towards the cliains of granite, through 
avenues of tremendous rocks, but found 
that the approach to it was equally diffi- 
cult and dangerous, caused by the inter- 
position of hig-h secondary mountains, 
which conceal the primitive bed of gra- 
nite, particularly in the vale of Lanter- 
brunnin, bounded to the extremity by 
calcareous rocks; the first masses .of 
granite be discovered were at Sichellanen, 
forming the base of the rocks just men- 
tioned; proceeding, he obsei^ved a rock 
of steatite, containing veins of lead, which 
have been worked at Hohalp ; at a great- 
er ascent is the true chain of granite, 
with scattered calcareous peaks ; the ap- 
proach was less difficult at Wengenalp, 
the last of several calcareous and schis- 
tons mountains, which join the Jung- 
frau, appearing to have summits of gra- 
nite. Calcareous stone and argillaceous 
schistus form the vale of Grindenwald ; 
and the surfaces of the Eger, the Met- 
tenburg, and of the Wetterhorn, are 
chiefly calcareous, and cover the granite. 
The chains opposite, forming the north 
side of the valley of Grindenwald, consist 
of an argillaceous base, interspered with 
copnua ammones, and is covered by cal- 
careous rotks. 

In the further pursuit of his survey, Mr. 
Coxe considered the Jungfrau, or virgin, 
the centre of the primitive chain, which 
is one of the most gmnd and highest 
mountains in tjie canton of Berne ; the 
lowest part of this elevated mass is ge- 
nerally covered with staldenfiuh, or 
rocks of calcareous stone, but the granite 
doth not appear for a considerable dis- 
tance up tne sides; at Sichellaninen, he 
observed a red stratum, composed of an 
argillaceous slate spotted with green and 
brown, and of a fine grained iron-ore con- 
taining anomites, which appeared to form 
the separation between the calcareous 
substance and the granite,a similar stratum 
was discoverable in other places, but at in- 
accessible heights ; the same cause pre- 
vented the investigation in the chain ex- 
tending to the right, and several peaks 
furnish no other means of judging of their 
structure, than fragments afford which 
have fallen from them ; limestone occurs 
at a great elevation, and white and g^ey 
marble, serving as the matrix of a red 
hematite, abounding with small octagon 
crystals of iron, which may be attracted 
by the magnet. The glaciers of Breit- 
laninen and Breithorn support fragments 
of several species of granite, of iron-stone, 
ol'saxum fornacum or stelstein, and of ar- 
gillaceous and micaceous schistus. " The 
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ridge of the glacier of Gamchi is of a 
black calcareous stone, which, in many 

f)Iaces, is of a fine texture, and splits into 
amina of a rhomboidal form ; in other 
parts it is coarsely granulated, containing 
white and bTack spar." Black slate forms 
the sides of the Blumlls Alp which fronts 
the glacier; this substance contains ba- 
lemnites, and comua ammonia, and the 
broken pieces of granite lying upon the 
glacier, fallen probably from the summit, 
resembles that before mentioned contain- 
ing lead. The chain of granite extending 
to the right by the Alpschelenhorn and 
the Altits are lost in Mount Gemmi, 
where slate and "calcareous stone alone 
are found. On the other side of the 
Jungfrau are two vast pyramids, called 
the interior and exterior fcgers ; on those, 
calcareous stone is visible to a great 
height, and Mr. Coxe was convinced that 
their substance is granite, though cover- 
. ed by calcareous stone, lying on slate of 
a reddish colour, forming in many places 
a species of brescia, with an argillaceous 
base, strewed with calcareous fragments ; 
stones which have fallen from a ridge be- 
hind the exterior Eger on the inferior 
glacier of Grindenwald, prove that the 
summit is of granite, in blocks, veined 
granite, and other lamellated rocks, 
which frequently contain green steatites,, 
amianthus, and crystals of quartz. The 
Schreckhorn, or peak of terror, has piked 
summits rising to an amazing height, 
which appear to be pure granite^, and 
other primitive stones; the Wetterhorn, 
or stormy peak, is of calcareous stone for a. 
great height, but the summits are certain- 
ly primitive rocks. Mr. G. observed the 
red stratum which he had noticed before 
on the Egea, and at the base of the Jung- 
frau. Behind the Wetterhorn is a large 
rock, the stones detached from which 
are frequently found to be veined granite 
and lamellated rock, enclosing pieces of 
the corneous spathosus, interspersed with 
steatites, pyrites and quartz. A quarry 
of beautiful white marble, veined with 
green, red,, and yellow, was formerly 
worked at the foot of the Wetterhorn, 
but it has since been covered by the in- 
ferior glacier. The Scheidek consists 
entirely of black slate, which continues 
to comp6se the chain that divides Grin- 
delwald from the plains of Hash and the 
lake of Brientz. Wr. Coxe concludes his 
interesting observations in the following 
words. **As I descended the Scheidek, 
I observed on my right hand, the chain 
that joins the Wetterhorn, and runs to- 
wards the Grimsel. As I have not par- 
Ee 
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tloularly examined this ckain, I sliall oiily^ 
remark, in general, that from an inves- 
tiratioii of the stones and frappfnents 
Vhich strew the vallies and sides of the 
hills, it appears to contain the same spe- 
cies of marble which I found on the su- 
perior glacier of Grindelwald, also red 
shite, ar>;illaceous brescia, and various 
granites. But thus much is certain, that 
the front of these mountains is entirely 
concealed by secondary substances ; and 
that the true region of granite was not 
apparent, until I had passed Myringen, 
%nd ascended the Grimsel, during the 
greater part of which ascent, I only no- 
ticed lamellated rocks and granite. This 
is the true region of granite, and other 
primitive rocks, the heart of the central 
chain, and the great observatory of the 
naturalist.'* 

It is vain to think of entering into an 
examination of the various peculiarities 
of the stupendous mountains, which ex- 
tend in every direction throughout the 
explored surface of our globe ; we shall 
therefore confine ourselves to one other 
chain, from which, and what has pre- 
viously been said, a tolerable conception 
may be formed of those grand and sub- 
lime objects, the admiration of each ge- 
neration, from the hour of creation to the 
present moment. 

The Atlas is an extensive chain, form- 
ing a crescent across the empire of Mo- 
rocco, nearly from the north to the south, 
the northern extremity reaching to the 
Straights of Gibraltar. They are inter- 
sected by deep vallies, and distinguished 
by the names of the Greater and Lesser 
Atlas; their height is very great, and par- 
ticularly near the city of Morocco, where, 
although situated so far to the south, their 
summits are perpetually covered with 
snow. The difficulty attending the ex- 
ploration of the country, has hitherto re- 
pressed the curiosity of the philosopher, 
who would meet with little respect from 
the natives, and probably a summary fate, 
through the despotism of the govern- 
ment ; under these circumstances we are 
compelled to receive casual information 
instead of philosoj)hical certainty, and to 
adopt as fact what might perhaps on ex- 
amination prove mere conjecture or mis- 
information ; such may be the assertion, 
that the cold on the summits is fatal to 
animal Ufe, as It i& said certain Brebes 
who attempted to ascend the Atlas, died 
on the spot. These mountains abound 
with curious plants, well worth the at- 
tention of botanists ; and it is further as- 
serted, that they contain gold, and plenty 



of iron-ore, and tliat part of the chain 
is volcanic. Mr. Lempriere, who crossed 
the Atlas in December 1790, observes, 
'*on the upper parts, in some places, 
there was nothing to be seen but anhtige 
mass of barren and rugged rocks, whose 
perpendicular and immense heights 
formed precipices, which, upon looking 
down filled the mind with inexpressible 
horror; in others, we passed through 
thick and extensive forests of the arga 
tree, which, though it afforded an agree. 
able variety, being the only vegetable on 
the mountains, very little lessened the 
general appearance of barrenness. It is 
by no means a very easy matter to de- 
scribe the different sensations which are 
experienced in passing over these won- 
derful mountains. Their immense height, 
the dangerous precipices, the vales, 
which, from their depth appeared like so 
many abysses, inspired altogether an emo- 
tion of awe and terror, which may be 
better conceived than expressed. On the 
other hand, the unlimited and great va- 
riety of prospects discoverable from their 
summits ; the numerous herds of goats 
and sheep which were scrambling over 
the almost perpendicular cliffs; and the 
universal barrenness of the mountains, 
contRiSted with the beautiful verdure of 
the vallies immediately below ; formed on 
the whole a scene sufficiently beautiful 
and picturesque, to counterbalance the 
inconveniences we otherwise suffered." 

MOUSE. See Mus 

MOUTH, in anatomy, a part of the face, 
consisting of the lips, the gums, the in- 
sides of the cheeks, the palate, the salival 
glands, the os hyoides, the uvula, and the 
tonsils. See Anatomy. 

MUCILAGE, in chemistry, is contained 
in the roots and leaves of a great num- 
ber of plants. Almost all the bulbous 
roots and fleshy leaves yield it. The 
bulbs of the hyacinth contain somuch,that 
when dried they may be employed as a 
substitute for gum-arabic. See Gum. 
Mucilage is sometimes found nearly pure, 
exuding from the bark and twigs of many 
vegetables, and hardening in the sun into 
brittle and almost transparent lumps 

MUCUS, a mucilaginous liquor, sepa- 
rated by the mucous g-Iands and the 
nostrils. 

Mucug. See Phtsioiogt. The cbe- 
mical properties of this substance are, 
that it has the appearance of gum arabic, 
only more opaque ; it does not dissolve 
in alcohol or ether; it does not coagu- 
late when heated; it is not precipitated 
by the oxymuriate of mercury, nor by 
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the infusion of galls ; the acetate of lead 
occasions a copious white precipitate 
when dropped into solutions containing 
mucus ; so does the nitrate of silver. It 
is generally combined with gelatine and 
albumen, and always with some of the 
salts, and on the whole it is one of the 
least abundant of the animal fluids. In its 
natural state it is generally colourless, but 
from peculiar causes it will frequently as- 
sume a thick consistence and whitish co- 
lour Bke pus. From some experiments 
hiade by the late Dr. Charles Darwin, 
certain important conclusions have been 
drawn, for which the reader is referred 

to MXDICTI^II. 

MUFFLE, in metallurgy, an arched 
cover, resisting the strongest fire, and 
made to be placed over coppels and tests 
in the operations of assaying, to preserve 
them from the falling of coals and ashes 
into them ; though, at the same time, of 
such a form as is no hindrance to the ac- 
tion of the air and fire on the metal, nor 
to the inspection of the assayer. The 
muffles may be made of any form, pro- 
viding they have these conditions ; but 
those used with coppels are commonly 
made semi-cylindrical : or, when greater 
Vessels are employed, in the form of a 
hollow hemisphere. The mufile must 
have holes, that the assayer may look in ; 
and the fore part of it must be always 
quite open, that the air may act better in 
conjunction with the fire, and be inces- 
santly renewed ; the apertures in the 
muffle serve also for the regimen of the 
fire; for the cold air, rushing into the 
large opening before, cools the bodies in 
the vessels ; but if some coals are put in 
it, and its aperture before be then shut, 
with a door fitted to it, the fire will be 
increased to the highest degree, much 
more quickly than it can be by the breath- 
ing holes of the furnace. See Assatiito. 

MUGIL, the mullet, in natural history, 
a genus of fishes of the order Abdomina- 
les. Generic character : lips membra- 
naceous, the lower one carinated inwards ; 
no teeth ; above the comers of the mouth 
an inflected callous substance ; gill-mem- 
brane with seven curved rays; body 
fleshy and whitish ; large scales ; two 
dorsal fins. Gmelin notices only five spe- 
cies. Shaw mentions nine. M. cepha- 
lus, or the common mullet, is generally 
about fourteen inches in length, and is 
found not only in the Northern and Me- 
diterranean Seas, but in the Indian and 
Western Oceans. These fishes collect 
in vast multitudes almost close to the 
shores, in quest of those aquatic insects 



which constitute their food, thrusting 
their heads into the soft mudd^ bottoms 
with incessant activity. On the approach 
of summer they assemble in immense 
numbers, to ascend rivers, which they do 
to a considerable distance from the sea, 
in order to deposit their ova; and while 
they are thus assembled, the fishermen 
avail themselves of the transient oppor- 
tunity, and, spreading their nets, take 
them in extraordinary abundance. They 
are regarded by many as excellent, but 
are not often seen at the tables of the 
opulent. 

MUHLENBERGIA, in botany, a genus 
of the Triandria Digynia class and order. 
Naturalorder of Gramina, Garmineac, or 
Grasses. Essential character ; calyx one- 
valved, minute, lateral j corolla two-valv- 
ed. There is but one species, viz. M. 
diffusa, which is a perennial grass, and a 
native of North America. 

MULBERRY. See Mobus. 

MULE, in zoology, a mongrel kind of 
quadruped, usually generated between 
an ass and a mare, and sometimes be- 
tween a horse and a she-ass. The mule 
is a sort of a monster, of a middle nature 
between its parents, and therefore inca- 
pable of propagating its species : so 
careful is nature to avoid filling the world 
with monsters. Mules are chiefly used 
in countries where there are rocky and 
stony roads, as about the Alps, P^enees, 
&c. Great numbers of them are kept in 
these places; they are usually black, 
strong, well limbed and large, being 
mostly bredout of the fine Spanish mares; 
the mules are sometimes fifteen or six- 
teen hands high. No creatures are so 
proper for carrying large burdens, and 
none so sure footed. They are much 
stronger for draught than horses, and are 
often as thickset as our dray-horses ; and 
they will travel several months together, 
with six or eight hundred weight upon 
their backs ; they are much hardier and 
stronger than horses, and will live and 
work twice the age of a horse. Those 
mules which are light are fitter for riding 
than horses,- as to the walk and trot ; but 
they are apt to gallop very roughly. See 
EauTis. 

MULLER, or Mcilar, denotes a stone 
flat and even at the bottom, but round at 
top, used for grinding of matters on a 
marble. The apothecaries use mullera 
to prepare some of their testaceous pow- 
dera, and painters for their colours, either 
dry or in oil. Muller is also an instru- 
ment used by the glass-grinders ; being 
a piece of wood, to one end whereof is 
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cemented thc^Uss to be ground. It is 
ordinarily about six inches long, turned 
round. . 

MULLERA, in botany, so named in 
memory of Otho Frederick Muller, a ge- 
nus of the Diad6lphia Decandria class 
and order. Natural order of Papilio- 
nacez. Leguminosac, Jussieu. . Essential 
character : pericarpium elongated, fleshy, 
necklace form, with one-seeded globules. 
There is only one species, viz. M. monili- 
formis, a native of Surinam. 

MULLET, or Mollkt, in heraldry, a 
bearing in form of a flat, or rather of the 
rowel of a spur, which it originally re- 
presented. The mullet has but five 
points ; when there are six it is called a 
star; though others make this difference, 
that the mullet is, or ought to be, always 
pierced, which a star is not. 

MULLUS, the attrmuUet, in natural his- 
tory, a genus of fishes of the order Tho- 
racici. Generic character: head com- 
pressed and scaly ; mouth bearded ; gill 
membrane with three rays ; body round, 
long and red, coated with large and ea- 
sily deciduous scales. There are six spe- 
cies, according to Gmelin. Shaw reckons 
thirteen. The M. rubea, or red surmul- 
let, is the fish which was one of the fa- 
vourite delicacies of Roman epicurism, 
and which, when particularly scarce, 
might be sold for its weight in silver coin. 
Its colours are a rose red, olive, and silver, 
exquisitely blended; and, in a dying 
-state, the surmullet exhibits those i-apid 
and contrasted changes, which have often 
been described as particularly attending 
the expiring dolphin. From this circum- 
stance this fish was considered among 
the Romans, as exhibiting a feast to the 
eye as well as the palate. Before it was 
delivered over to the cook, it was dis- 
played in a transparent vase to the com- 
pany assembled, and considered as af- 
fording a most interesting spectacle, 
by those rapid changes of colour which 
accompanied its expiring struggles, 
sometimes glowing with intense ardour, 
then fading into deathful pallidness. It 
is found in the Mediterranean and in the 
North Seas, and is about fourteen inches 
long. 

MULTANGULAR, a figure, or body, 
which has many angles. 

MULTILATERAL,in geometry, is ap- 
plied to those figures which have more 
than four sides or angles, more usually 
called polygons. 

MULTINOMIAL, or muUinomial roota^ 
in mathematics, such roots as are com- 
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posed of many names, parts, or member*; 
as aJf-b^d-\-Cy &c. See Root. 

MULTIPLE, in arithmetic, a number 
which comprehends some other several 
times ; thus 6 is a multiple of 2, and 12 is 
a multiple of 6, 4, and 3, comprehending 
the first twice, the second thrice. &c. 

MiTLTiPLK r€^io, or propotHony is that 
which is between multiples. If the lesser 
term of the ratio be an aliquot partoftbe 
greater, the ratio of the greater to the 
less is called multiple : and that of the 
less to the greater submultiple. A sub- 
multiple number is that contained in the 
multiple : thus, the numbers 1, 2, and 3, 
are submultiples of 9. Duple, triple, &c. 
ratios, as also subduples, subtripU-s, &c. 
are so many species of multipl* and sub- 
multiple ratios. 

MULTIPLICAND, in arithmetic, one 
of the factors in the rule of multiplica- 
tion ; being that number which is given 
to be multiplied by another, which >s 
called the multiplicator, or multiplier 

MULTIPLICATION, in general, the 
act of increasing the number of any thing. 
See Arithmstic and ALeiaaA. 
^ Multiplication, croat^ otherwise c^l- 
ed duodecimal arithmetic, is an expedi- 
tious method of multiplying things of se- 
veral species, or denominations, by others 
likewise of different species, &c. e. g- 
shillings^ and pence, by shillings and 
pence ; feet and inches, by feet and 
inches. 

This is. much used in measuring, kc 
and the method is thus : . . 

Suppose 5 feet 3 inches tobemuJti- 
plied by 2 feet 4 inches ; say 2 times a 
feet is 10 feet, and 2 times 3 is 6 inches : 
again, say 4 times 5 is twenty inches, or i 
foot 8 inches ; and 4 times 3 is 12p««» 
or 1 inch : the whole sum makes 12 tee 
3 inches. In the same manner you ma} 
manage shillings and pence, &c. 



Ft. 


In. 


5 


3 


2 


4 


10 


6 


1 


8 




1 



12 3 

MULTIPLYING glaaa, in oP.^P'^J.^ 
wherein objects appear increased in nu 
ber. Itis otherwise calledapolyhed «»» 
being ground into several P**"^?J^ 
make angles with each other; 
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whicir the rftys <^ light issuing from the 
same point undergo different refractions, 
80 as to enter the eye from every surface 
in a different direction. 

MULTISILIQUJE, in botany, the'name 
of the twenty-sixth order in JLinnaeus's 
" Fragments of a natural method ;'* con- 
sisting of plants whidi have more seed 
vessels than one. Of this kind are aconi- 
turn, monk's hood; delphinum, larkspur; 
nigella, or devil.in-a-bush ; and many 
others. These plants are mostly perennial 
herbs; the stems of some are erect, 
others creep on the ground, and produce 
roots near the origin of each leat^ as in 
some species of ranunculus ; others climb, 
and attach themselves to the bodies in 
their neighbourhood, either by the foot- 
stalk of their leaves, as the virgin's bower, 
or by tendrils which teiminate the foot- 
stalk, as atragene. The flowers are her- 
maphrodite, and are easily rendered dou- 
ble by culture. The calyx is watiting 
in some ; in the others it is generally 
composed of five pieces, which fall with 
the petals ; but the calyx of the rue and 
peony is permanent. The petals vary j 
five is the prevailing number^ but they 
differ from four to fifteen. The stamina 
are from five to three hundred, aistinct, 
and attached, generally in rows, to the 
receptacle. The seed-buds are usually 
numerous, and so also are the seeds. 
Most of these plants are acrid, many of 
them are poisonous. The leaves of all 
the spedies of clematis being bruised, and 
applied to the skin, burn it into carbun- 
cles; and if applied to the nostrils in a 
sultry day, immediately afterbeing pluck- 
ed, will cause the same uneasy sensation 
as a flame applied to that part would oc- 
casion. 

MULTIVALVES, in natural history, 
the name of a general class of shell-fish, 
distinguished from the Univalves, which 
consist of only one shell, and the Bivalves, 
which consist of two, by their consist- 
ing of three or more shells. See Cok cho- 

LOGT. 

MUM, a kind of malt-liquor, much 
drank in Germany ; and chiefly brought 
from Brunswick, which is the place of 
roost note for making it. 

MUMMY, a body embalmed, or dried^ 
in the manner used by the ancient Egyp- 
tians : or the composition with which it is 
embalmed. There are two kinds of 
bodies denominated mummies : the first 
are only carcases dried by the heat of the 
sun, and by that means kept from putre- 
faction : these are frequently found in 
the sands of Lybia, Some imagine, that 



these are the bodies of deceased people, 
buried there on purpose to keep them en- 
tire without embalming; others think 
they are the carcases of travellers, who 
have been overwhelmed by the clouds of 
sand raised by the hurricanes frequent in 
those deserts. The second kind of mum- 
mies are bodies taken out of the cata- 
combs, near Cairo, in which the Egyp- 
tians deposited their dead, after embalm- 
ing. For a further account of mummies, 
and the manner of embalming dead bodies* 
see Emba-lmiho 

We have two different substances pre- 
served for medicinal use under the name 
of mummy, though both in some de- 
gree of the same origin : the one is the 
dried and preserved flesh of human 
bodies, embalmed with myrrh and spices; 
the other is the liquor running from such 
mummies, when newly prepared, or when 
aflected by great heat or damps. This 
latter is sometimes in a liquid, sometimes 
of a solid form* as it is preserved in vials 
well stopped, or suffered to dry and 
harden in the air. The first kind of 
mummy is brought to us in large pieces, 
of a lai and friable texture, light and 
spongy, of a blackish brown colour, and 
often damp and clammy on the surface : 
it is of a strong but disagreeable smeli. 
The second kind of mummy, in its liquid 
state, is a thick opaque and viscous fluid, 
of a blackish colour, but not disagreea- 
ble smell. In its indurated state^ it is a 
dry solid substance, of a fine shining 
black colour, and close texture, easily 
broken, and of a good smell ; very inflam- 
mable, and yielding a scent of myrrh and 
aromatic ingredients while burning. This, 
if we cannot be content without medi- 
cines from our own bodies, ought to be 
the mummy used in the shops ; but it 
is very scarce and dear, while the other 
is so cheap,. that it will always be most 
in use. 

All these kinds of mummy arebrought 
from Egypt, but we are not to imagine 
that any body breaks up the real Egyp- 
tian mummies, to sell them in pieces to 
the druggists, as they may make a much 
better market of them in Europe whole, 
when they can contrive to get them. 
What our druggists are supplied with is 
the flesh of executed criminals, or of any 
other bodies the Jews can get, who fill 
them with the common bitumen, .so plen- 
tiful in that part of the world ; and adding 
a little aloes, and two or three other cheap 
ingredients, send them to be baked in an 
oven, till the juices are exhaled, and the 
embalming matter has penetrated so 
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tliortfuglily that the fl^ih will keep, and 
bear transporting into Europe. Mummy 
has been esteemed resolvent and balsa- 
mic: but whatever virtues have been at- 
tributed to it seem to be such, as depend 
more upon the ingredients used in prepar- 
ing the flesh, than in the flesb itself; and 
it would be surely better to give those 
ingredients without so shocking an addi- 
tion. 

Besides the mummy, the human body 
has been made to fiimish many other sub- 
stances for medicinal purposes. Thus, 
the skull has been celebrated for its 
imaeinary virtues against the diseases of 
the nead ; the very moss growing on the 
tkufis of human skeletons has been sup. 
posed to possess anti-epileptic virtues ; 
the fat of the human body has been re- 
commended as good in rheumatisms ; 
and the blood, and, in short, every other 
part or humour of the body, have, at one 
time or other, been in repute for the cure 
of some disease ; but at present we are 
grown wise enough to know, that the 
virtues ascribed to the parts of the human 
body are either imaginary, or such as 
may be found in other animal substances. 
The mumm^ and skull alone, of all these 
horrid medicines, retain their places in 
the shops ; and it were to be wished that 
they too were rejected. 

MUNCHHAUSIA, in botany, so named 
from Baron Gerlach Adolpbus de Munch- 
hausen, a genus of the Polyadelphia Po- 
lyandria class and order. Natural order 
of Calycanthemae. Salicariac, Jussieu. 
Essential character: calyx six-cleft, toru- 
lose: petals clawed; stamens in six 
bodies, four or five in each ; pistil supe. 
rior, with a filiform curved style. There 
is but one species, viz. M. speciosa, a 
native of Java and China. 

MUNICIPAL, in the Tioman civil law, 
an epithet which signifies invested with 
the rights and privileges of Roman 
cities. Thus the municipal cities were 
those whose inhabitants were capable of 
enjoying civil offices in the city of Rome ; 
these cities, however, according to Ma- 
rians, had fewer privileges than the 
eolonies : they had no suffrages or votes 
at Rome : but were left to be governed 
by their own laws and magistrates. Some 
few municipal cities, hQweyer, obtained 
the liberty of votes. Municipal, among* 
us, is applied to the laws that obtain in 
any particular city or province. And 
those are called municipal officers, who 
are elected to defend the interest of cities, 
to muntain their rights and privileges, 
and to preserve order and harmony among 



the citizens. Such as mayors, sheriffs, 
consuls, &c. 

MUNTINGIA, in botany, so called 
from Abraham Munting, professor of bo- 
tany at Groeningen, a genua of the Poly- 
andria Monogynia class and order. Na- 
tural order of Coluraniferae. Tlliacear, 
Jussieu. Essential character ; calyx five- 
parted ; corolla five-petalled ; berrj- five- 
celled; seeds many, nestling. There is 
but one species ; viz. M. calabura, villose 
Muntingia, a native of Jamaica, on the 
calcareous subalpine hills; and of St. Do- 
mingo, in the moist parts of woods 

MUR^NA, the eel, in natural histoT>^, 
a genus of fishes of the order Apodes. 
Generic character : head smooth ; nostrils 
tubular ; gill-membrane ten-rayed ; eyes 
covered hy the common skin; body 
round, smooth ; and mucous spiracle be- 
hind the head or pectoral fins. There are 
fives species, according to Shaw. Gmelin 
enumerates nine, of which the following 
are most deserving of notice. M. anguUTa, 
or the common eel. This species is par- 
ticularhr distinguished by the steadiness 
or uniformity of its colours; an olive 
brown on the back, and silvery lustre on 
the sides and beneath ; but more expres- 
sively still by the great elongation of its 
under jaw. Its general size is from two 
to three feet ; it is slow in its gjrowth, and 
considered as very long lived. Its usual 
food consists of insects, worms, and the 
eggs of other fishes. It is viviparous, pro- 
ducing great numbers at a birth ; but of 
a very diminutive size. It continues 
generally during the day in its hole in 
the banks, which it furnishes with two 
avenues, to facilitate its escape and secu- 
rity. By night it ranges for food. In 
winter it appean to be ing^lphed in mud, 
and remains in this state of seclusion and 
tranquillity, if not torpor, till the return 
of spring invites it to a renewal of its ex- 
cursions. In some places the fishery of 
eels is carried to very great extent, and 
in one of the rivere of France 600,000 are 
said to have been taken by the net in the 
course of a single day. They are whole- 
some food when taken in moderation. 
They are to be met with in almost all 
riven, lakes, and stagnant waters of Eu- 
rope, abounding also frequently in mar- 
shes. Their tenaciousness of vitality is 
so great that they may be preserved in 
a cool situation, without water, for hours 
and even days. It is stated, by Linnseus^ 
to quit the waterfrequently by night, and 
range the meadows in search of snails 
and worms ; and, according to some wri- 
tersy has been known to shelter itself ia 
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reiy nev^re weather in a bay rick ; these 
circumstances, however, though not more 
extraordinary than many whidi are ascer- 
tained in natund history, appear to re« 
quire further evidence. M. conger» or 
the monger eel, is generally darker above 
and more splendid beneath than the for> 
mer species. It grows to its largest size 
in the Mediterranean, where it is some- 
times found ten feet long, and of the 
wei^t^f an hundred pounds. It is found 
in the North and American seas also : it 
occasionally, particularly in the spring, 
makes excursions into rivers, and is found 
in vast abundance in the Severn, consti- 
tuting a cheap and luxurious food to the 
inhabitants in its vicinity. Congers are 
extremely voracious, devouring immense 
quantities of the smaller fishes, and of 
crabs, before the shell of the latter is com- 
pletely formed and hardened. They are 
in some places no trifling article of com- 
merce, and in Cornwall partictilarly, are 
taken with lines, having sixty or seventy 
hooks attached to each, baited with their 
iavourite food. These lines are drawn to 
the land in the morning, having been 
sunk the preceding night, and generally 
exhibit a great number of victims. They 
are killed as fast as they are drawn to 
land, and if they wind about the legs of 
the man employed their compressive pow- 
er is highly dangerous. They are then 
salted and dried, during which latter pro- 
cess two-thirds, or more, of the weight 
of the fish will not unfrequently drain off 
in oil. They are exported in large quan- 
tities to the coasts of Spain and Portugal. 
For the Murxna catenatus, chain-striped 
Mur!ena, see Pisces, Plate V. fig. 5. 

MUREX, in natural history, a genus of 
insects of the Vermes Testace a class and 
order. Animal a Limax ; shell univalve, 
spiral, rough, with membranaceous su- 
tures ; aperture oval, ending in an entire 
straight or slightly ascending canal. 
There are between two and three hun- 
dred species, separated into sections. A. 
Spinous, with a produced beak. B. Su- 
tures, expanding into crisped foliations ; 
beak abbreviated. C. With thick protu- 
berant rounded sutures. D. More or 
less spinous, and without manifest beak. 
£. With a long, straight, subulate closed 
beak, and unarmed with spines. F. Ta- 
pering; subulate, with a very short beak. 
M. Caniculatus, is about six inches in 
length : inhabits the deep sea and hays. 
Dredged up in plenty with oysters. Eaten 
by tlie poor ; and often used as a bait for 
other fish. 

MURIATES, in chemistry, a genus of 



salts formed from the muriatic acid with 
certain bases. When heated they melt, 
and are voUtilized, without undergoing 
decomposition : they are soluble in wa- 
ter ; eifervesqe with sulphuric acid, and 
white acrid fumes of muriatic acid are dis- 
engaged; when mixed with nitric acid 
they exhale the odour of oxy-muriatic 
acid. There are twelve alkaline and 
earthy muriates. Muriate of potash, for- 
merly called febrifuge, or digestive salt 
of Sylvius, may be obtained by dissolving 
potash in muriatic acid, and evaporating 
the solution till the salt crystallizes: it 
has a disagreeable taste, and will dissolve 
in about three parts of cold water. Spe- 
cific gravity 1.8. The constituent parts 
are nearly as follow : 

Muriatic acid ... 29 

Potash 63 

Water 8 

100 



Muriate of soda, or common salt, has 
been known from the earliest ages. It 
exists abundantly in nature. Immense 
quantities of it are found in different- 
countries, which require only to be dug^ 
out and reduced to powder. In this 
state it is called rock* salt. It is also one 
of the constituents of sea-water, which, 
when evaporated, yields the salt in crys- 
tals. This salt usually crystallizes in 
cubes: its specific gravity is about 2.12, 
and it is soluble in less than three timea 
its weiglit of water. When pure, it is not 
affected by exposure to the air; but the 
salt of commerce contains some muriate 
of magfnesia, which renders it deliques- 
cent. When heated, it decreptiates, and 
in a red heat it melts and evaporates in a 
white smoke, without decomposition. It 
is composed of 



Muriatic acid 
Soda . . . 
Water . . 



44 

50 

6 

100 See Salt. 



Muriate of ammonia, formerly denomi- 
nated sal-ammoniac, because it was 
found in great quantities near the temple 
of Jupitor Ammon, in Africa. It was 
till lately importec^ entirely from Egypt, 
but it is now made both in this country and 
on the continent. In its common form it 
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W an opaque mass, and is not affected by 
the air, but its crystals are liable to de- 
liquesce. It is decomposed by the suU 
phuric and nitric acids, which combine 
with alkali ; and likewise by potash, soda, 
barytes, and lime, which nnite with the 
acid. By the latter of these decomposi- 
tions ammonia is obtained in a stale of 
purity: hence, by breaking into small 
pieces muriate of ammonia, with soda, or 
potash, &c. and putting them together in 
a phial with a giass stopple, we get a 
^ood smelling-bottle. This salt is used 
m many of the arts. In soldering, it 
cleans the surface of the metals to be 
united, and prevents their oxydation : 
i«i dveing, it renders several colours 
brighter, and it is not unfrequently em- 
ployed in pharmacy and chemistry : it 
consists of 



Muriatic acid . . 


. 58 


Ammonia . . 


. 14.9 


Water . . . . 


. 37.1 



100 



MURIATIC add, in chemistry, may be 
procured in various ways : if a retort with 
a curved tube be half filled with well dried 
common salt, and some strong sulphuric 
acid be poured upon it, a copious efferves- 
cence takes place, and the elastic fluid 
extricated appears in the form of a white 
vapouras soon as it comes in contact with 
the atmosphere. When all the common 
air has been driven out of the retort, the 
subsequent portions of gas may be col- 
lected in the usual manner in glass jars, 
filled with mercury, and inverted in a 
bath of the same fluid. This is muriatic 
acid gas : it is transparent, colourless, and 
possessed of the same mechanical pror 
; perties as common air. It is almost twice 
as heavy as common air: 100 cubic 
inches of it weighs nearly 60 grains. Its 
smell is pungent, and its taste highly acid. 
It is iiistantaneously fatal to animal life, 
and is incapable of supporting combus- 
tion : but if a burning taper be plunged 
into it, the flame, juat before it goes 
out, may be observed to assume a green 
colour. If a little water be let into a jar 
filled with this gas, the whole gas disap- 
pears, and the liquid, which consists of 
a solution of muriatic gas in water, is 
usually denominated simply muriatic acid. 
Being obtained from salt, it was original- 
ly called " spirit of salt;" then " marine 
acid," and now it is almost universally de- 
nominated "muriatic acid." A cubical 



inch of water, at the temperature of 60**, 
absorbs 515 inches of muriatic acid gas, 
which are equivalent to 308 grains : hence 
water thus impregnated contains more 
than half its weight of muriatic acid, in 
the same state of purity as when gaseous. 
During the absorption of the g^as, the wa- 
ter becomes hot. Ice also absorbs this 
g^, and is at the s^e time liquified. 
The quantity of this g^s absorbed by wa- 
ter diminishes as the heat of the water 
increases, and at a boiling heat water will 
not absorb any of it : of course the gas is 
easily expelled from the liquid acid by 
heat, and may readily be procured by 
healing the common muriatic acid of 
commerce. By this process Dr. Priestley 
first obtained it The muriatic acid of 
the shops is always yellow, owing to a 
small quantity of iron which it holds in 
solution. 

Muriatic acid is capable of combining 
with oxygen, and forms with it com- 
pounds, which have a considerable analo- 
gy to the compounds of azote with the 
same principle. When this acid is pour- 
ed upon black oxide of manganese, a ga& 
comes over, that is sometimes called '' de- 
phlogisticated' muriatic acid," but more 
generally " oxy-muriaiic acid." It is 
green, has a very bad odour, and is 
readily absorbed by water. The consti- 
tuent parts of oxy-muriatic acid are. 

Muriatic acid ... 89 
Oxygen -11 

lOO 



When a current of oxy-muriatic acid is 
passed through water holding potash in 
solution, a number of flat shining crystals 
are deposited : these are denominated 
hyper-oxy-muriate of potash. They con- 
tain 

Muriatic acid ... 34 
Oxygen ..... 66 

100 



It does not appear that either hydrogen 
or carbon combines with muriatic acid, 
but charcoal absorbs it abundantly. Phos- 
phorus absorbs a little, and sulphur im- 
bibes it slowly. When mixed with nitric 
acid, it fonns'what was formerly denomi- 
nated " aqua regia," but is now called **ni- 
tro-muriatic acid." Muriatic acid in a state 
of gas neutralizes putrid miasmata^ and 
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destroys their bad effects. By this the 
most contagious diseases are prevented 
from spreading : two parts of sulphuric 
acid, and six of common salt, heated over 
a spirit lamp, or in a hot sand bath, will 
give out the gas very plentifully. The 
use of mtiriatic acid in the laboratory is 
very considerable ; but in medicine and i 
the arts it is employed only in the form 
of a muriate, or combined with some sali- 
fiable base. Nothing, says Mr. Aikin, 
takes off the crHst of oxide of iron, which 
is sometimes found adhering to glass 
vessels, so safely and quickly, as a little 
warm dilute muriatic acid. 

MURRAY A, in botany, so named in 
honour of Joseph Andrew Murray, pro- 
fessor of medicine and botany at Gottin- 
gen, a genus of the Decandria Monogynia 
class and order. Natural order of Auran- 
tia,Jussieu. Essential character: calyx 
five-parted; corolla bell-shaped, with a 
nectary encircling the germ : berry one- 
seeded. There i9 but one species ; viz. 
M. exotica, ash-leaved Murraya, a native 
of the East Indies. 

MUS, the raty in natural history, a ge- 
nus of Mammalia of the order Glires. 
Generic character : fore-teeth, upper, 
wedge-formed : three grinders almost al- 
ways each side each jaw ; clavicles in the 
skeletons. There are forty-six species, 
of which we shall notice the following : 

M. zibethicus, or the musk rat, is as 
large as a small rabbit, and very common 
in Canada; and resembles the beaver in 
the shape of its body, and in its instincts 
and character. It lives in society, and 
constructs its habitation with great skill 
and art, about two feet in diameter, and 
stuccoed within with particular neatness, 
on the border of some lake or stream. On 
the outside it is covered with a matting 
of rushes, compacted with great close- 
ness, to preclude moisture. These ani- 
mals live on roots and herbage, which, 
however, they do not store up in their 
houses, but make excursions for, as they 
are demanded during theVinter ; in sum- 
mer, they make long progresses in pairs. 
They have attached to them a strong 
odour of musk; and walk and run wi^ 
great awkwardness ; are easily tamed, and 
highly valued for their fur. 

M. decumanus, or the Norway rat, is 
imagined to have been imported into Eu- 
rope from India, and in this country has 
almost extirpated the animals known by 
the name of black rats, which formerly 
universally abounded in it. It subsists 

voL.vm. 



not only on grain and fruits, but frequent' 
ly attacks poultry and rabbits, as well as 
various other animals. It is about nine 
inches long in the body, and nine more 
in the tail ; will swim with considerable 
ease ; is in the highest degree prolific, 
producing occasionally even eighteen 
young at a time, .ind breeding not unfre- 
quently three times a year. It is bold, 
nerce, and voracious. When closely fol- 
lowed, it turns on its enemy, and fastens 
on him with its sharp and irregular teeth, 
inflicting a wound which it requires con- 
siderable time to heal. The depredations 
committed by these animals are calculat- 
ed at an almost incredible amount. Their 
extreme fecundity, and their means of 
eluding the hostility of man in a thousand 
instances, render them one of the most 
serious nuisances. They plunder pigeon- 
houses, granaries, warehouses, ana every 
species of stores convertible to food, with 
incessant rapacity and perseverance. 
They carry off sometimes considerable 
quantities of grain, and store it in their 
holes. They wage, however, most dread- 
ful war on one another, and the weak be- 
come uniformly the victims of the strong. 
The large male rat, which generally lives 
in a mischievous and malignant solitude, 
is the most fatal enemy to his species; 
Dogs, cats, and weasels, combine their ef- 
forts with those of man to produce their 
extirpation ; but nothing appears capable 
of counteracting their rapid multiplica- 
tion, and producing security from one of 
the most predatory and annoying ani- 
mals which infests the society of man- 
kind. Their sagacity is very extraordi- 
nary; and snares laid for them, after one 
victim has been known to fall by them, 
are generally laid in vain. The surest 
method of destroying them is by mixuig 
poison with some favourite food, and lay- 
ing it in their way. See Mammalia, Plate 
IX. fig. 4. 

M. rattus, or the black rat, is consider- 
ably smaller than the former, and in the 
populated part of this country has been 
nearly annihilated by it. Its habits are 
almost precisely similar to those of tlie 
former. It is reported by travellers, 
that in various parts of Germany it is 
sometimes taken and domesticated, and 
having a bell put round its neck, is thus 
almost invariably found to alarm all others 
of it species from the vicinity. 

M. amphibius, or the water rat, inha- 
bits both the temperate and cold climates 
of Europe and Asia, frequenting the 
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banks of riven, in which it burrows. It 
subsists on frogs, and roots and other ve- 
getable substances; swims with great 
speed, and can remain under water a con- 
siderable time. It is more thick and 
short in its body than several other spe- 
cies. It is never known to infest houses. 

M . lemmus, or the leming. These ani- 
tnalsare sometimes five inches long in 
the body, and in some countries (as Sibe- 
ria) only three. They abound in the 
mountainous districts of Norway and Lap- 
land. In their general habits they are by 
no means particularly social ; but reside 
in a dispersed manner, without skilfully 
contrived habitations, or storing up in 
magazines. On certain occasions, how- 
ever, they descend from their elevated 
situations into the plains, in innumerable 
and formidable multitudes. Their direc- 
tion is always in a straight line, from 
which nothing induces them to deviate 
but the absolute impossibility of proceed- 
ing in it. Their track is visible by the 
destruction of herbage which attends it, 
the grass being devoured to its extreme 
roots, and their course exhibiting, instead 
of the greenness of vegetation the brown- 
ness of a fallow. These migrations hap- 
pen at irregular periods, generally after 
an interval of some years, and the perse- 
verance and intrepidity with which they 
are conducted are matter of iistonish- 
ment. If attacked by men, they will 
spring at the legs of the assailants, and 
with great difficulty can be made to quit 
their hold. Thousands are destroyed in 
these progresses by birds of prey, and 
often the most formidable and fatal con- 
flicts occur among themselves. 

M. ceconoraus, or the ceconomic rat, re- 
sembles the leming in the circumstance 
of irregular migrations. These are met 
with, particularly in Siberia, burrowing 
witli the greatest skill, and forming con* 
siderable magazines of provisions (chiefly 
various plants^ for their winter consump- 
tion, and which they occasionally pro- 
duce, if damp, to dry them perfectly in 
the sun. They are about five inches and 
a quarter in their whole length. In their 
migrations they swim over rapid rivers, 
preserving a course directly to the west, 
and experiencing extreme fatigue and 
peril, to which immense numbers of them 
become victims. A single party has been 
seen so numerous, as to take two hours 
in passing before the astonished specta- 
tor. Scarcity of food is supposed the 
grand impulse of these progresses. The 
inhabitants of Kamtschatka are said to rob 



the hoards of these animals in winter, 
pretending to make compensation by 
leaving some childish toy behind. 

M. cricetus, or the hamster, is a species 
of the pouched rats, and the sole Euro- 
pean species of that description- The 
pouches are one on each side of the 
mouth, and, when filled, are like two 
blown bladders. Theae animals are found 
in Poland and Russia, and are extremely 
injurious by the quantities of grain which 
tliey devour, and also carrjr oflT for their 
autumnal store in their curious pouches. 
Thev are higiily curious in the structure 
of their habitations. The females ar- 
range their mansions differently from the 
maJes, and are stated never to reside 
with them. As winter approaches, they 
seclude themselves completely, and enjoy 
their stores, which are generally consum- 
ed when winter reigns in full rigour, 
about which time they roll themselves 
up, and continue till spring in a state of 

Srofound slumber, or torpor. Their bo- 
tes' are then said to be perfectly cold, 
and their limbs stiffened, and they may 
be opened without awaking them. The 
heart is seen to beat in them fifteen times 
in a minute, while in the summer its pul- 
sations are 150 in the same time. The 
fat is said to be coagulated, and the in- 
testines exhibit no excitability by the 
most stimulating applications. The wak- 
ing of the hamsters from their lengthen- 
ed sleep is a very gradual process, occu- 
pying sometimes no less than two hours. 
These animals are unsocial, fierce, and 
malignant. They attack every weaker 
creature, and very frequently destroy 
each other. 

M. musculus, or the common mouse, 
inhabits almost every part of the world, 
is shy and timid, but not ferocious in its 
temper. It produces generally from six 
to ten at a birth, and breeds several 
times in the course of a year. Its skin is 
sleek, and its eyes are bright and lively; 
its limbs are neatly formed, and its move- 
ments are extremely agile. It is occa- 
sionally seen of perfect whiteness, and its 
appearance then is beautiful and interest- 
ing. It haunts the habitations of man, 
from which it is scarcely ever found at 
any considerable distance, and in which 
it commits no trifling depredations. 

M. sylvaticus, or the long-tailed field 
mouse, is somewhat larger than the for- 
mer, and of a yellowish-brown colour. It 
feeds on acorns, fruits, and grain, and 
lays up magazines in its burrowed man- 
sion for the winter. It is found princi- 
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ptWy in dry grounds ; is common in all 
the temperate regions of Europe, knd is 
particularly abundant and destructive in 
France, where it is stated to commit more 
waste and havock than are effected by all 
other quadrupeds, and birds also. Under 
a scarcity of the usual supplies, these ani- 
mals are supposed to destroy each other. 
Their stores in fruitful years are astonish- 
ingly great, and nearly a bushel of nuts 
and mast is said to have been discovered 
in a single hole. 

M. messoriufl, or the harvest-mouse of 
Europe, is considered as the smallest of 
British quadrupeds, weighing only the 
sixth part of an ounce. Its nest is most 
artificially constructed, and platted of the 
blades of wheat, and is the size of a 
cricket ball, the opening to it being clos- 
ed up so skilfully as to be almost imper- 
ceptible. Such is its compactness, that 
it may be rolled over the table without 
derangement. One found of this descrip- 
tion, contained'ei^ht young, and appeared 
completely full without the dam, whose 
mode of access to it, so close and com- 
pact as it appeared on every side, seem- 
ed not easy to be explained. In the win- 
ter these animals burrow deep in the 
earth; but their favourite habitation is 
the com stack. 

For M. lineatus, or the lineated mouse, 
see Mammalia, Plate XVI. fig. 1. 

For M. striatus, or the striated mouse, 
see Mammalia, Plate XVI. fig. 2. 

MUSA, in botany, so named in memo- 
ry of Antonius Musa, the^eedman.of Au- 
gostus, a genus of the Polygamia Monoe- 
cia class and order. Natural order of 
Scitaininex. Musx, Jussieu. Essential 
character: c^lyx spathe partial, many- 
flowered; corolla two-petalled ; one pe- 
tal erect, five-toothed, the other nectari- 
ferous, concave, shorter; stamens six; 
style one ; all the flowers hermaphro- 
dites : male, hermaphrodite above ; five 
filaments perfect; germ inferior, abor- 
tive : female hermaphrodite, one filament 
only perfect ; berry oblong, three-sided, 
inferior, many-seeded. There are three 
species, of which M. paradisiaca, plan- 
tain tree, rises with a soft herbaceous 
stalk, fifteen or twenty feet in height : 
the lower part of the stalk is frequently 
as large as a man's thigh, diminishinggra- 
dually to the top, where the leaves come 
out on every side, which are often more 
than six feet long, and two broad ; they 
are thin and tender, so that where they 
are exposed to the open air they are ge- 
nerally torn by the wind : when the plant 
is grown to its full height, the spike of 



flowers will appear from the centre of 
the leaves, nearly four feet in length, 
nodding on one side ; the upper part of 
the spike is made up of male or barren 
flowers ; the fruit is about nine inches 
long, and more-than an inch in diameter, 
a little incurved, having three angles; the 
skin is tough, within is a soft pulp, of a 
luscious sweet flavour; the spikes of 
fruit are often so large as to weigh up- 
wards of forty pounds. It is a native of 
the East Indies, and other parts of the 
Asiatic continent; it is generally culti- 
vated between the tropics, and is univer- 
sal in all the islands, that are inhabited, 
of the southern Pacific Ocean. M.sapien- 
tum, banana tree, differs from the pre- 
ceding in having its stalks marked with 
dark purple stripes and spots; the fruit 
is shorter and rounder, with a softer pulp 
of a more luscious taste ; it has been nq- 
ted for its efficacy in correcting those 
sharp humours, which generate or accom- 
pany the fluxes to which Europeans are 
frequently subject on their first coming 
into the West Indies. Th^se two fruits 
are said to be among the greatest bles- 
sings bestowed by Providence upon the 
inhabitants of hot climates; three dozen 
plantains are sufficient to serve one roan 
for a week instead of bread, and will sup- 
port him much better. 

MUSCA, in natural history, the Jiy, a 
genus of insects of the order Diptera; 
mouth with a soft exserted fleshy probos- 
cis, and two equal lips ; sucker furnished 
with bristles; feelers two, very short; 
antennx generally short. This is a very 
numeix)us genus ; not fewer than a thou- 
sand species have been enumerated. 
They are divided into sections; viz, A. 
with short feelers ; and B. without feel- 
ers. These sections are again separated 
into othera The larva in the different 
tribes of flies differ far more in habit than 
the complete insects, some being terres- 
trial, and others aquatic. Those of the 
common kinds are emphatically distin- 
guished by the title of maggots, and 
spring from eggs deposited on various 
putrid substances. Several of the aquiitic 
kinds are of singularly curious formation, 
and exhibit wonderJPul examples of the 
provision ordered by nature for the pre- 
servation of even the meanest of animals. 
The general form of the pupa is that of 
an oval, differently modified, according t^ 
the species, and 6)rmed by the external 
skin of the larva. Some species cast their 
skin before their change into the pupt 
state. One of the most remarkable spe- 
cies is M. chamaeleon, which is a large 
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black fly, with » broad flattish abdomen, 
having the sides of each segment yellow, 
forming so many abrupt semibands across 
that part. It proceeds from an aquatic 
larva, of very considerable size, measur- 
ing two inches and a half in length, which 
is common in stagnant waters during the 
summer months, and passes into its chry- 
salis sUte without casting its skin, which 
dries over it, so as to preserve the former 
appearance of the animal in a more con- 
tracted state. M. tenax is a remarkable 
insect, about the size of a drone, of a 
brown colour, with transparent wings. It 
proceeds from a larva of a very singular 
appearance, being a long-tailed brown 
maggot, of rather a slow motion, measur- 
ing about three quarters of an inch in 
length. This maggot is seen in muddy 
atai,'nant waters, drains, and other places 
of the dirtiest description: and, notwith- 
standing its unpleasant appearance, ex- 
hibits many particulars well worthy of ad- 
miration : the feet are wonderfully cal- 
culated for enabling the animal to ascend 
vails, or other perpendicular places, in 
order to seek some proper situation, in 
which it may undergo its change into 
chrysalis, being very broad, and beset on 
their under surface with numerous small 
hooked claws, giving it the power of 
clinging with security during its ascent. 
The larva commonly changes to a pupa 
about the end of August, the skin con- 
tracting and drying round the body, and 
the twf continuing in a shrivelled state. 
After remaining in this state about a fort- 
night, it gives birth to the complete in- 
sect. It is common in England in the 
month of September, and is often mista- 
ken for a drone. Among the bristly flies 
is the M. camaria, or common blowfly, 
which deposits its eggs on animal flesh, 
cither fresh or putrid. The larva, or mag- 
gots, hatch in the space of a few hours, 
and when full grown, which happens in 
eight or ten days, they are of a yellowish 
colour, with a slight tinge of pale red. 
When the animal changes to a pupa, the 
skin dries round it, and the whole assumes 
a completely oval form, and a reddish co- 
lour In ten days after the fly emerges. 
MUSCI, in botany, fiw«»e*, one of the 
seven families into which Linnxus divid- 
ed all vegetables. The characteristics of 
these plants are, anthers without fila- 
ments : the male flower constituted by 
the presence of the anthers, placed apart 
from the female, either on the same or 
dis'inct roots ; the female flower depriv- 
ed of the pistillum ; the seeds devoid of 
both lubes, and proper coverings. These 
' plants constitute the second order of the 
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class Cryptogamia, which contains all the 
plants, in which the parts of the flower 
and fruit are wanting, or are not conspicu- 
ous. This order is subdivided into eleven 
genera, from the presence or absence of 
the calyx, which in these plants is a veil 
that is placed over the tops of the stami- 
na, and denominated calyptra ; from the 
sexes of the plants, which bear male and 
female flowers, sometimes on the SAme, 
sometimes on distinct roots, and from the 
manner of growth of the female flowers, 
which are sometimes produced singly, 
sometimes in bunches or cones. 



Musci, is also the name of the fifty- 
sixth order in Linnacus's Fragments of a 
Natural Method, consisting of a g'enera, 
which are exactly those of tlie second or- 
der in the class Cryptogamia. These 
plants resemble the pines and firs, and 
other evergreens in that class, in the form 
and disposition of their leaves, and man- 
ner and growth of the female flowers, 
which are generally formed into a cone. 
They frequently creep and extend them- 
selves hke a carpet upon the ground, 
trees, and stones, collected into bunches 
or tufts. Few of the mosses are annual 
plants; they are mostly perennial and 
evergreens. Their growth is remarkably 
sloW} though preserved dry several 
years, these plants have the singular pro- 
perty of resuming their original verdure 
upon being moistened. They delight in 
a cool moist situation, and northerly ex- 
posure, where they are screened from 
the son. The roots are fibrous, slender, 
branched and short. The stems and 
branches are cylindric, and weak, they 
creep on the ground, and strike root on 
every side. 

MUSCICAFA, the /y-cfl/cAcr, in natu- 
ral history, a genus of birds of the order 
Passeres. Generic character; bill flat- 
tened at the base, nearly triangular, 
notched each side, at the root beset with 
bristles: toes, in general, divided to their 
origin. These birds are of eminent utility 
in warm climates, by preying upon the 
numerous insects which swarm in them, 
and which would otherwise mulUply to 
an extent, occasioning the most severe 
and intolerable annoyance. Latham enu- 
merates seventy-eight species, CSmelin 
ninety-seven, of which it will be sufficient 
to notice the following : 

M. grisola, or the spotted fly-catcher, 
arrives in England in the spring, and 
leaves it in September. It attaches its 
nest not unfrequently to the end of a 
beam of a house; and sometimes builds 
it in a vine or sweet briar tree, spread 
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Bgalnsta wall, and appears to feel no in- 
convenience or alarm from the circum- 
stance of many persons passing- to the 
door, almost immediately under it, at eve- 
ry hour in the day It returns for a suc- 
cession of seasons to the same situation. 
It feeds on insects, which it catches with 
astonishing dexterity, sometimes on the 
wing, sometimes by a sudden leap from 
its perch, always returning to its station 
with the object of its aim. It is one of 
the most silent and most familiar of sum- 
mer birds. Its only note is a plaintiFe 
sound on the approach of danger. In Kent 
it is called the cherry-sucker, being par- 
ticularly fond of that fruit. 

M atricapella, or the pied fly-catcher, 
is not to be found in great numbers in 
any part of Great Britain, but is most fre- 
quently to be met with in Yorkshire, and 
the contiguous counties. A nest belong- 
ing to two birds of this species was taken 
in 1803, in Ax well Park, with a great 
number of young, and ajso the parent 
birds. The assiduity of the latter, which 
were almost unremittedly employed in 
taking flies for their numerous family, 
was highly interesting. The dexterity 
and attention of the male bird appeared 
most conspicuous, ^ee Ayes, Plate X. 
%3. 

MUSCLE, in anatomy, a part of the 
human body, destmed to move some 
other part, and that in general by a vo- 
luntary motion, or such as is dictated by 
the will ; being composed principally of 
flesh and tendinous fibres, which have 
also vessels of all kinds, as arteries, veins, 
nerves, and lymphatics; all \t^ich are 
surrounded by, or enclosed in, one com- 
mon membrane. See Ahatomt. 

In a chemical view, the muscular parts 
of animals are known in common lan- 
guage by the name of flesh. They con- 
stitute a considerable proportion of the 
food of man. Muscnlar flesh is compos- 
ed of a great iiumber of fibres and 
threads, ofa reddish or whitish colour ; 
these, after they have been acted on by 
water, in order to separate the extraneous 
matter fro^n them, are left in the state of 
grey fibres, insoluble in water, and be- 
coming brittle when dry. The substance 
possesses all the properties of Fibrik, 
which see. Besides fibrin, they are found 
to contain albumen, gelatine, extractive, 
phosphate of soda, of ammonia, and lime. 

The muscles of different animals differ 
exceedingly from each other in their ap- 
pearance and properties, at least as arti- 
cles of food; but we know little of their 
chenucal difi'eFences. The observations 



of Thouvenel alone were directed to that 
object, and they are imperfect. The flesh 
of the ox contains, according to him, the 
greatest quantity of insoluble matter, and 
leaves the greatest residuum when dried ; 
the flesh of the calf is more aqueous and 
mucous ; the land and water turtle yields 
more matter to water than the muscle of 
the ox ; but Thouvenel ascribes the dif- 
ference to foreign bodies, »i ligaments, 
&c. mixed with the muscle of the turtle. 
Snails yield to water a quantity of matter 
intermediate b.etween that given by beef 
and veal : with them the muscles of frogs, 
cray-fish, and vipers, agree nearly in this 
respect ; but the muscles of fresh water 
fish, not^with standing their softness, yield 
a considerably smaller proportion. When 
meat is boiled, it is obvious that the gela- 
tine, the extractive, and a portion ot the 
salts, will be separated, while the coagu- 
lated albumen and fibrin will remain in a 
solid state. Hence the flavour and the 
nourishing nature of soups derived from 
the extractive and gelatine. When meat 
19 roasted, on the other hand, all these 
substances continue in it, and the taste 
and odour of the extractive is greatly 
heightened by the action of the fire. 
Hence the superior flavour of roasted 
meat. Fourcroy supposes, that the brown 
crust which forms on roasted meat is 
composed entirely of the extractive. The 
cutis is a thick dense membrane, com- 
posed of fibres interwoven like the tex- 
ture of a hat. When it is macerated for 
some hours in water, and agitation and 
pressure are employed to accelerate the 
effect, the blood, and all the extraneous 
matter with which it was loaded, are se- 
parated from it, but its texture remains 
unaltered. On evaporating the water em- 
ployed, a small quantity of gelatine may 
be obtained. No subsequent maceration 
in cold water has any further effect. 
When distilled, it yields the same pro- 
ducts as fibnn. The concentrated alka- 
lies dissolve it, converting it into oil and 
ammonia. Weak acids soften it, render 
it transparent, and at last dissolve it. Ni^ 
trie acid converts it into oxalic acid and 
fat, while, at the same time, azotic gas 
and pmssic acid are emitted. When 
heated it contracts, and then swells, ex- 
hales a fetid odour, and leaves a dense 
charcoal difficult to incinerate. By spon- 
taneous decomposition in water or moist 
earth, it is converted into a fatty matter, 
and into ammonia, which compose a kind 
of soap. When allowed to remain long 
in water, it softens and petrifies, being 
converted into a sort ot jelly. When 
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long boiled in water it becomes gelati- 
nous, and dissolves completely, constitut- 
ing a riscid liquor, which, by proper eva- 
poration, is converted into glue. Hence 
the cutis of animals is commonly em- 
ployed in the manufacture of glue. 
From these facts the cutis appears to be 
JL peculiar modification of gelatine, ena- 
bled to resist the action of water, partly 
by the compactness of its texture, and 
partly by the vicidity of the' gelatine of 
which it informed; for those skins which 
dissolve most readily in boiling water af- 
ford the worst glue. The skin of the eel 
is very flexible, and affords very readily 
a gpreat proportion of gelatine. The skin 
of the shark also readily yields abundance 
of gelatine ; and the same remark applies 
to the skins of the hare, rabbit, calf, and 
ox; the difficulty of obtaining the glue» 
and its goodness, always increasing with 
the toughness of the hide. The hide of 
the rhinoceros, which is exceedingly 
strong and tough, far surpasses the rest 
in the difficulty of solution and in the 
goodness of its glue. When skins are 
boiled, they gradually swell, and assume 
the appearance of horn ; tbf y then dis- 
solve slowly. 

MUSEUM, a collection of rare and in- 
teresting objects, selected from the 
whole circle of natural history and the 
arts, and deposited in apartments or 
buildings, either by the commendable 
generosity of rich individuals, general 
governments, or monarchs, for the in- 
spection of the learned, and the .great 
mass of the public. 

The term, which means, literally, a stu- 
dy, or place of retirement, is said to have 
been applied originally to that part of the 
Royal Palace at Alexandria appropriated 
for the use of learned men, atid the re- 
ception of the literary works then extant. 
According to ancient writers, they were 
formed into classes or colleges, each of 
which had a competent sum assigned for 
their support { and we are further in- 
formed, that the establishment was found- 
ed by Ptolemy Philadelphus, who added 
a most extensive library. 

It would answer little purpose to trace 
the history of museums, as the earher 
part of it is involved in much obscurity, 
and as we approach our own time, they 
multiply beyond a possibility of noticing 
even the most important. Within our 
brief limits we shall, therefore, confine 
ourselves to those at the Vatican, Flo- 
rence, Paris, Oxford, and London. That 
of the Vatican might originally hare been 
said to occupy every apartment of the 



palace, which are more numerous than in 
any other royal residence in the world ; 
the pictures, the books, the manuscripts, 
statues, has reliefs, and every other de- 
scription of the labours of ancient artists, 
were select, uncommon, and valuable, in 
the extreme, particularly the Laocoon, 
which some authors assert is the same 
that adorned the palace of the Emperor 
Titus, and mentioned by Pliny, as Ojma 
omnibus et Pictune, ei statuaria, artia, prdt- 
ferendum, who adds, that it was made by 
Agesander, Polydorus, and Athenodorus, 
natives of Rhodes, from a single mass of 
marble, which circumstance has since 
caused a doubt whether the groiipe of 
the Vatican is really the original, as Mi- 
chael Angelo discovered that it is com- 
posed of more than one piece. It was 
found in 1506, near the baths of Titus, 
and, whether an original or a copy, has 
obtained and deserves every pos»bIe ad- 
miration. 

This invaluable collection continued to 
increase for several centuries, and till 
nearly the present period, when Rome 
narrowly escaped another sacking ; but 
as a taste for the arts has fortunately dis- 
tinguished the French, in some particu- 
lar instances, it appeared in this, as a 
transfer of the richest articles to France 
has happily been preferred to destroying 
them. 

The Grand Dukes of Tuscany were for 
a long series of years ardent admirers of 
the arts, ancient and modem, and re- 
gretted no expense in obtaining the most 
rare and beautiful objects, which vast 
treasures were capable of procuring; 
consequently their museum at Florence 
vied with that at Rome, and, in some in- 
stances, the value of particular articles 
exceeded any possibility of rivalship ; we 
allude to the Venus de Medicis, of which 
Keysler speaks thus, in his excellent ac- 
count of part of the continent : ** I shall 
conclude this short criticism on the cele- 
brated Venus de Medicis with the follow- 
ing observations, made by some able con- 
noisseurs, namely, that if the different 
parts of this famous statue be examined 
separately, as the head, nose, &c. and 
compared with the like parts of others, 
it would not be impossible to find similar 
parts equal, if not superior, to those of the 
Venus de Medicis ; but, if the delicacy 
of the shape, the attitude and symmetry 
of the whole be considered as one as- 
semblage of beauties, it cannot be paral- 
leled in the whole world. This beauti- 
ful statue is placed between two others 
of the same goddess^ both which would 
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be admired by spectators in any other 
place; but here all their beauties are 
eclipsed by those of the Venus de Medi- 
cis, to which they can be considered 
only as foils, to augment the lustre of that 
admired statue." The effects of the 
present dreadful, and apparently endless, 
war were severely felt at Florence ; nor 
was it to be supposed that the museum of 
the Grand Duke would escape unmolest- 
ed, when the contents of others, far less 
important, were conveyed to Paris : aware 
of the probable fate of the best articles, 
many of tkem are said to have been re- 
moved to places of safety. And particu- 
larly the beautiful Vepus, and the Her- 
cules Farnese.to Sicily. Little is known 
in England of the state of the Florentine 
museum, but it is feared to be deplora- 
ble. ^ 

We shall now turn our attention to the 
Muee central dee Jrta, formed in the Lou- 
vre at Paris, composed from the best col- 
lections on the Contineat, and conse- 
quently consisting of the finest specimens 
of human art extant, which money could 
not procure, and supreme power alone 
could command from their previous situa- 
tions, in the different circles of Germany, 
Holland, and the states of Italy. The 
only circumstance tending to alleviate the 
regret arising from this universal plunder 
is, the thought that every facility is afford. 
ed for viewing and studying the excel- 
lence of the various articles, which can 
be expected or desired. The method 
adopted for arranging the paintings thus 
assembled is judicious, as they are classed 
in nations, by which means the eye is 
conducted g^dually to the acme of the 
att in the works of the Italian masters. 

The gallery of antiquitjes is directly 
below the galleir of picture? ; and to 
give some idea of the nature of the ge- 
neral contents, we shall mention the 
names of the several divisions, which are : 
La Salle de Saisons, la Salle des Hommes 
illustres, la Salle des Romains, la Salle de 
lAocoon, la Salle de I'Apollon, and la 
Salle des Muses. The laocoon, which 
we have noticed in our account of the Va- 
tican, here receives distinguished honour 
within a space railed in t and the Apollo 
Belvidere is equally honoured in giving 
name to one of the halls. These ex- 
quisite works are described in a cata- 
logue which may be obtained in the gal- 
lery; and of the manner we shall ven- 
ture to give a specimen, hoping that a 
similar method may be adopted to ex- 
plain the objects ottered to view in our 
museums. Under the head Pythian Apollo, 



called the Apollo Belvidere, the author 
of the Catalogue observes, " This statue, 
the most sublime of those preserved by . 
time, was found, near the close of the fif- 
teenth century, twelve , leagues from 
Rome, at Capo D' Anzo, on the borders of 
the sea, in the ruins of ancient Antium, a 
city equally celebrated for its Temple of 
Fortune, and for its pleasant mansions, 
erected by successive emperors, which, 
emulous of each other, they decorated 
with the most rare and excellent works 
of art Julius II. when a cardinal, ob- 
tained this statue, andplaeed it in the pa- 
lace where he resided, near the church 
of the Holy Apostles. After his eleva- 
tion to the pontificate, he had it removed 
to the Belvidere of the Vatican, where it 
remained three centuries, an object of 
universal admiration. A hero, conducted 
by victory, drew it from the Vatican, and 
causing it to be conveyed to the banks of 
the Seine, has fixed it there for ever." 

Another museum established at Paris, 
since the return of order, is that of the 
National Motiuments; those were indis- 
criminately destroyed, or mutilated, dur- 
ing the first frantic emotions of the late 
revolution ; and this act contributed not a 
little to the general dislike it excited : at 
len^h the most enlightened part of the 
National Convention decreed imprison- 
ment in chains to those who should thence- 
forward injure ^r destroy the marble and 
bronze records of their country. Le 
Noir, a man of taste and learning, seized 
this opportunity for rescuing the French 
nation from the reproach it had incurred 
by destroying what was honourable to 
themselves ; and conceived that, though 
late, it might still be possible to collect 
whole monuments in some instances, and 
fragments in others, suifipient to interest 
foreigners in favour of his country, or at 
least to evince to them that a change in 
sentiment had occurred. Fortunately, his 
plan received public encouragement, and 
he has, through the assistance of govern- 
ment, procured an astonishing number of 
specimens from all parts of the kingdom. 
Mr. Pinkerton observes of this collection, 
" It will not escape the attention of the 
reader of taste, that the arrangementis 
confused, nay, often capricious, and is ca- 
pable of great improvements.** And Le 
Maistre says upon the same subject. 
<* After several hours employed in this 
second view, I continue of my former 
opinion, that the spot (formerly a con- 
vent) in which these monuments are col- 
lected, is infinitely too small ; that the 
gM'den, meant to be the tranquil site of 
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■epulchral honours, and the calm retreat 
of departed grandeur, is on so limited a 
scale, is so surrounded with «djoining 
houses, and altogether so ill arranged, 
that instead of presenting the model of 

'Those deep solitudes 

Where heav'niy pensive contemplation 

dwells. 
And ever musing melancholy reigns,' 

it might easily be mistaken for the working 
yard of a statuary, or the pleasure ground 
of a tasteless citisen, decked out with 
Cupids, Mercuries, and Fawns." Both 
these authors, however, agree in prais- 
ing the motives und perseverance of Le 
Noir. 

Oxford has the honour of having pro- 
duced the. first, and not the least import- 
ant museum in England, which was found- 
ed in 1679, and the building completed 
in 1683, at the expense of the university ; 
the students, the public, and the profes- 
sors of which, are indebted to Elias Ash- 
mole, Esq. for an invaluable collection of 
interesting objects, presented by him for 
their use, and immediately placed within 
it ; since which period it has been called 
the Ashmolean museum. The structure 
of the Corinthian order of architecture, 
has a magnificent portal : and the variety 
and value of the articles contained in it 
renders a visit to the apartments highly 
gratifying, particularly as they are increas- 
ed from time to time, and as often as rare 
objects can be procured. 

The British Museum, a repository un- 
der the immediate- care of government, 
and itself governed by fifteen trustees, 
selected from the highest and most ho- 
nourable oiHces of the state, promises to 
exceed every other national institution, 
which is not supported by the casual and 
unworthy plunder of others. However in- 
ferior it may appear to those splendid col- 
lections, which consist of the most exqui- 
site productions of the chisel and the pen- 
cil ever accomplished by man, we have 
the consolation to reflect, that, had it been 
possible to procure them by purchase, 
the liberality of the British nation is such, 
that Italy and many other countries would 
have long since been drained ; but as the 
case is, each inhabitant of England may ex- 
claim, as he views the vast collection he in 
common with all his countrymen possesses, 
and with his characteristic integfrity, these 
are individually our own by fair purchase 
or gift. Sir Rol^ert Cotton may be said 
to have laid the foundation of the British 
Museum, by his presenting his excellent 
collection of manuscripts to the public ; 



those, and the offer of Sir Hans Sloan e's 
books, MSS., and curious articles in anti- 
quity and natural history, for 20.000/. sug- 
gested the propriety of accepting the 
latter, and providing a place for the re- 
ception of both ; from this time govern- 
ment proceeded rapidly in forming the 
plan, and at length every interior regula- 
tion for officers, trustees, &c. being made, 
Montague House, situated in Russell, 
street, Bloomsbury, was purchased for 
10,250/. and fitted for the reception of 
the articles then possessed, and to be 
bought, at the further expense^f 14,484/. 
68. 4d. i after which Lord Oxford's manu- 
scripts were procured for 10,00v.7. to 
which the King adcled others; and since 
the above period vast numbers of inter- 
esting things have been placed there, 
particularly Sir William Hamilton's dis- 
coveries, a vast variety of valuable me- 
dals, fossils, minerals, manuscripts, and 
printed books, together with several 
Egyptian antiquities, and the late Mr. 
Townlev 's marbles and has reliefs from 
Italy. The latter were given to the pub- 
lic, under the express condition that a 
proper place should be built for their re- 
ception, which has been complied with, 
and they are now exhibited with the rest 
of the museum to an admiring multitude, 
amounting daily to upwards of ninet}- 
persons. Various alterations have taken 
place in the regulations adopted for the 
convenience of those who read at the 
museum, and the visitors, since 1757, 
when it was first opened for inspection 
and study, and it is but justice to say^ each 
was intended well, though till lately it 
was generally thought that too many im- 
pediments existed in the way of visiting 
that, which was solely intended for the 
use of the community ; at present, how- 
ever no such complaint can be made with 
truth, as any decently dressed persons, 
presenting themselves at certain hours, 
are conducted, free of every kind of ex- 
pense, through the suit of rooms, by civil 
and well-informed officers, who explain 
the uses and nature of each object. Ad- 
mission to the reading room is, besides, at- 
tended with no other difficulty than neces- 
sarily follows ascertaining whether the ap- 
plicant is deserving of the indulgence, or 
likely to injure the interests of the insti- 
tution ; when there, every facility is af- 
forded him by commodious tables, with 
pens and ink for writing, and a messen- 
ger waits to bring him any hooks he may 
think proper to select from the vast stores 
of literature submitted in this generous 
way to his use. 
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The Museums in the United States are 
hone of them as yet veiy extensivei with 
die exception of Peale's Museum in Phi- 
ladelphia^ This valuable institution was 
founded in the year 1785, by Mr. Charles 
Wilson Peale ; and by the industry and 
unremitted attention of this very meri- 
torious individual, it has been raised to 
its present importance. The subjects of 
natural history are neatly prepared, and 
placed in their characteristic positions. 
Of these 212 are quadrupeds, upwards of 
twelve hundred birds, numerous fishes, 
reptiles, instcts and shells, worms, zoo- 
phytes, and painerals — some anatomical 
preparations, and a skeleton of the mam- 
moth, the gpreat American mastodont. 
Besides the very interesting assemblage 
of objects of nature, there is a con- 
siderable collection of the costumes, 
implements of husbandry, warlike wea- 
pons, &c. of various uncivilized nations ; 
also many monuments of antiquity, and 
mementos of deps^rted nations, highly in- 
teresting to the antiquaiy — an extensive 
gallery of the portraits of distinguished 
men, the production of the pencil of Mr. 
Peale, consisting chiefly of warriors aivd 
statesmen of the American Revolution, 
and some of philosophers and men of 
science. 

MUSES, certain fabulous divinities 
amongst the Pagans, supposed to preside 
over the arts and sciences : for this rea- 
son it is usual for the poets, at the begin- 
ning of a poem, to invoke these goddess- 
es to their aid. Some reckon the muses 
to be no more than three, vh, Mneme, 
Aoede, and Melete ; ^ that is, memory, 
singing, and meditation : but the most an- 
cient authors, and particularly Homer and 
Hesiod, reckon nme ; viz^ Clio, which* 
means glory; £uterpe, pleasing; Thalia, 
flourishing ; Melpomene, attracting ; 
Terpsichore, rejoicing the heart ; Erato, 
the amiable ; Polyhymnia, a multitude of 
song^ ; Urania, the heavenly ; and Cal- 
liope, sweetness of voice. To Clio, 
they attributed the invention of history ; 
to Melpomene, tragedy; to Thalia, co- 
medy ; to Euterpe, the use of the flute ; 
to Terpsichore, the harp ; and to Erato 
the lyre and lute; to Calliope, heroic 
verse : to Urania, astrology ; and to Po- 
lyhymnia, rhetoric. 

MUSHROOM. See Agabic. 

MUSIC. Any succession of sounds, 
however much they may vary in regard 
to duration, or however much they may 
partake of various modes or keys^ pro- 
vided that succession be agreeable, and 
excites, in a well tuned ear, certain agree- 
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able sensations, is called munc. Heneej 
it is obvious that all persona are not com-i 
petent judges ; for we often find individu- 
als who have not only a natural defect in 
what we call the taste of inusic, but who 
cannot even sing three notes together 
without offending the ears of those who 
are happily blessed with that perfect for- 
mation of their organs, which disposes to 
the duly receiving, and of correctly ex- 
pressing, the most undeviating pureness 
of melody. 

Although we certainly may meliorate 
our taste, and indeed'improve the ear, by 
constantly attending to oorrect sounds, 
an^ by making a rule never to allow the 
smallest trespass on the part of our voices, 
&c.; yet it may be generally said, that the 
passion, and the capability for music, 
must be innate. We could quote many 
instances of mere infants, even pefore they 
could speak, being perfectly competent to 
judge of what is commonly called " Music 
in or out of tune." All animals, however 
furious, appear delighted with music, 
which affects them difi*erently, according 
to their several dispositions. Birds are 
even fascinated by the upper notes of .a 
fine voice, and at all times we find such 
as have agreeable notes of their own, pe- 
''culiarly attentive to every pleasing suc- 
cession of sounds. 

The most indispensable points in music 
are tune and time. The former relates to 
that perfect intonation of every sound 
which'^gives its proper degree of sharp- 
ness, or otherwise proportioned to its 
situation;^ and to its relation to those 
sounds which precede, or which follow. 
The latter is the art, or rather the talent, 
of bestowing the proper extent of each 
note's duration, according to the si tuatinn 
in which it is placed, and acoording to its 
relative value, as ascertained by that regu- 
lar appreciation ascribed to it in the bar» 
according to established laws on whicb 
the time table is founded, as will be shewn 
m its proper place. It may be necessaiy^ 
however, to state, that one exception la 
made from this, otherwise immutable, 
rule ; namely, in vocal music, where the 
singer ii^dulges in the prolongation of a 
note at pleasure ; but such is only to be 
tolerated when a shake, a cadence, &c. 
allow the digression, without trespassing 
on the execution of the accompaniments, 
or violating that chaste adherence to the 
character of the piece, which should ever 
regulate the singer. This, however, ii a 
point from which many of our first per- 
formers, both vocal and instrumeivtal, de- 
viate' in a most unwarrantable manner ; 

Gg 
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4llen dettroyiBg the bett effecU of com- 
potttion, by an indolgeiice in the most 
#ttlr/uid inappropriate flourishes. 

In spei^inif^ of tune we are necessarily* 
to proceed by comparison ; thus we call 
those shrill dounds which pierce the ear, 
Acute or high ; to this class appertain the 
natural tones of infiintine voices, while the 
intonations of manhood vibrate with less 
shriUness upon the ear, and appertain to 
that class we term grave or low sounds. 
This will be more clearly understood 
when we state, that singers are divided 
into various classe^ which. accord with 
the supposed division of the voices of 
mankind into six different species, viz. the 
bass, which is the lowest ot all ; the basi- 
tono» or tenor-bass ; the tenor and coun- 
ter-tenor, which are the two middle spe* 
cies, of which the generality of men's 
voices partake ; the mezzo soprano, which 
is the pilch of women's voices in general ; 
and the soprano, t. e. the treble or upper- 
most, which in some women reaches to a 
great height, and in our cathedral service, 
ice. is usually allotted to young boys. 

The voices of women and of children 
are, with very few exceptions (and those 
exceptions always appear unnatural, and 
are displeasing to the ear) a whole octave 
above the voices of men. The voices of 
girls do not suffer by puberty, at least not 
as to the acuteness of their sounds, though 
they (rften lose their clearness, and a por- 
tion of the extent upwards ; but that arises 
from an injury done to the organs, often 
by overstraining while young, or by a 
iMrant of practice, &c. whence the facility 
of inflexion, or of modulation, are essen- 
tially impaired. But with males the case 
is very different ; for, so soon as they ar- 
rive at puberty a rapid change takes place, 
thereby the whole compass of the voice 
is sunk an octave, or eight notes. Thus 
a boy, who, at the age of ten or twelve, 
should be able to sing a piece of music in 
alt, that is, in high notes, when arrived at 
the age of sixteen or seventeen, in singing 
{he same passages, would in reality be 
singing exactly an octave lower. The 
change is not regular as to any particular 
year; it varies greatly ; some lose their 
Voices even at twelve years old; these 
are, for the most part, of that class which 
never were above a counter-tenor, and 
sink into a basitono, or to a full bass. 
The few who are able to preserve their 
high pitch until seventeen, or perhaps 
eighteen years, rarely fall lower than the 
counter-tenor, «nd ordinarily become so- 
pranos. Tliese, however, are rare. In 
estimating voices, we are not to judge 



from the lugfa notea occasionally pro- 
duced, and which are the effect c» much 
study and practice. The style is called 
the falsetto, and is an artificial voice, the 
junction of which to the natural intona- 
tion, so as to be perfectly smooth, is ex- 
tremely difficult,, and very rarely Ls found 
perfect, in even our best singers. Castra- 
tion is supposed to produce this fictitious 
voice ; but it is supposed that not one 
victim in a thousand of that description is 
rewarded by its attainment. Nature, in- 
deed, seems to be very whimsical in this 
particular ; for some castrati receive not 
the smallest benefit ; they having^, after 
' all, deep -toned voices. This, it is true, 
does not often occur : the generality ac- 
quire, or rather perpetuate, a kind of 
mezzo, or middle intonation, more offen- 
sive than gratifying to the hearer- 

The degrees of Btreng^, the loudness 
or the softness of voices, have no effect 
whatever on the pitch or relative tone j 
for we may whisper in bass, and bawl in 
soprano. Therefore, when we say high or 
low, we either put the intonation to some 
audible test, as by reference to the sounds 
of instruments, 8cc. whose exact pitch is 
previously ascertained ; or, in our minds» 
we form an estimation by aid of the me- 
mory, which refers to the graveness or 
acuteness, as it may happen, of some in- 
strument, with whose notes the voice in 
question seems to correspond. Thus 
high and low are positive definitions, 
which force, or the accumulation of 
strength, as in choruses, will not render 
shriller or more acute, nor softness and 
whispering render more deep or graver. 
The terms are, however, only to be con- 
sidered as arbitrary ; for they have no 
real foufidation in regard to the nature of 
sounds, and seem to depend entirely on 
the manner in which music is written, the 
shriller tones being placed the highest on 
the stave of five lines, and the deepest 
tones being represented by the lowest 
notes; thus forming a gradual decrease 
or acuteness from the highest to the low- 
est,which declension being, by this meana^ 
represented to the eye, enables us to 
judge, without hesitation, as to the pitch 
of the several intonations thus represent- 
ed. By this means we are able to com- 
pare the pitch of two voices, or of any 
number of instruments whereby they 
might be accompanied ; for by inspecting 
the music as written on the stave, and ob- 
serving the relative ascendance of the 
notes, as allotted to, or as they could be 
executed by, each singer, we at once de- 
cidei that the person perfottning those 
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Dotei, which reach the highest on the 
stave, lings higher than the other ; therie- 
fore, if they should sing In parts,we should 
say the highest singer of toe two took the 
first, and the lowest singer the. second 
part of the music. The ancient Greeks 
used the terms high and low, in an oppo- 
site sense to what is i^bove described. 
The lyres in use among them were so 
varied, that their gravest sounds were 
produced from the uppermost strings, and 
vice vena / hence they called the deepest 
notes high, and the acuter notes low. 

It IS not to be supposed that all the 
sounds which can, by any means, be pro- 
duced, should be represented on the five 
Jinesy called the stave, although we never 
see more lines ruled for that purpose the 
whole length of the stave. There are ma- 
ny notes ciUTied far above, and far below : 
their relative sounds are distinguished by 
what are called ledger (properly legere, 
or light) lines, the number of which serve 
to shew the degrees of altitude or of de« 
preseion respectively. But it must be ob- 
vioua how inefifectual even this substantial 
aid would be, to specify all th^ intonations 
contained in the six species already no- 
ticed. It is true, the upper, or soprano 
species, admits of much explanation, by 
the addition of perhaps four or five ledger 
lines above the stave; but the great num- 
ber of sounds below the stave would re- 
quire such a number of ledger lines under 
it, as would inevitably create confusion, 
and render it impossible for the most 
quick sighted and most practised per- 
former to follow the melody with preci- 
sion. To remedy this inconvenience, and 
to do away many other practices, which, 
though improvements on the.modes of the 
earlier ages, were not only very defective, 
but seemed to debar the progress of this 
pleasing science, the celebrated John de 
Hurio, who lived in the fourteenth cen- 
tury, offered to the world a new system 
(from which very few alterations have 
since been made), whereby not only the 
value, i. e, the proper duration or holding 
of each note, was clearly defined by cer- 
tain marks, but the compass, or extent of 
each voice^ or part, was distinctly laid 
down by appropriate clefs, or.keys, which 
are now vulp^ly called cliffs. Until that 
time the pitch and value of every note 
were known only by letters and signs 
used for the occasion, according to Gui- 
de's notation. . 

This change was peculiarly importaht, 
and received additional approbation from 
its great simplicity ; b;^ it the whole or- 
chestra were divided into three great 



classes, namely, the trebles^ the teiior% 
and the basses; while, at the same tim^ 
the voice parts were more methodically 
arranged into five parts, consisting of two 
trebles (t. e. first and second), two tenors, 
and one bass, forming what we call a 
quintett; but in general'onlv four were 
used, namely, the soprano, the counter- 
tenor, the tenor, and the bass; and, in- 
deed, such seems, on the whole, to be 
the most natural division, for as we rarely 
find more than four notes used in any 
chord that is sounded at the same mo- 
ment, so it appears proper that the num- 
ber of parts, vocals at least, should be 
comprised within that arrangement ; few- 
er would often cause the omission of ma- 
ny notes, whereon the harmony might es* 
sentially depend. The propriety of this 
will be more evident, when we come to 
treat of discords. 

In speaking of parts, we are not to cotut 
elude that music is now confined to any 
particular number, although four, or fiv^ . 
at the furthest, are as many as can be ge- 
nerally found useful, or even applicaole 
to the purposes of our most conspicuous 
exhibition^ such as operas, oratorios^ &c. 
Various eminent cbmposers have arrang- 
ed their pieces for even as many as fifteen 
or sixteen voices, each independent, and 
not merely the repetition or echo ot 
others ; these are called real" parts, in con- 
tradistinction to such as are similar to 
others, but being performed on different 
instruments, or being an octave higher or 
lower, become mere reinforcements. 
Thus when we see an orchest^ of forty or 
fifty performers, we are not to conclude 
that each performs a succession of notes 
different from his neighbours; on the 
contrary, all, who play tM first violin parts, 
pUy exactly the same passages through- 
out; the seconds have also their part of Oie 
composition, which they play together ; 
the tenors, first and second, sometimes in 
the same manner ; the basses are also of 
various descriptions, such as the violincel- 
los and the double basses. The wind in- 
struments, such as the boms, trumpets, 
trombones, flutes, oboes, clarinets, the 
bassoons, and the serpents, iu*e also class- 
ed, though each in general has its sepa- 
rate part, which, when sustaining any full 
passage, blends freely with the others of 
itsown class, rarely deviating much there- 
from, except in solo passages, wherein 
peculiar effects are to be produced. It 
maybe supposed that most of these parts, 
must be duplicates of others, either 
throughout, or partially, when we consi- 
der that the peifonner at the organ ot. 
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hAt|wic1i6rd plays all the harmony, con- 
cetitered, as it were, under his own hand. 
Knowing this, we must view the forma- 
tion of numerous vocal parts merely as 
an ezeretse in the arts of permutation, as 
we see the youths of various parishes 
emulating in the ringing of various peab 
on the beDs ; or we must judge, that in 
instrumental music the various parts are 
necessaiy to produce a superior effect, 
derived from the judicious appropriation 
of various passages, or of various empha- 
tic and accented notes, to those instru-. 
ments most suited to the desired expres- 
sion. We shall not be at a loss to esti- 
mate this branch of the science duly, 
when we call to mind, that by such a con- 
trivance, which is by no means superfi- 
dal, some composers have so completely 
expressed the passions of love, natrea» 
fear, grief, joy, &c. as to cause their au- 
diences to become deeply affected, ac- 
cording to the intention and character of 
the music. 

The relative gravity and acuteness of 
sounds were, as we nave sud, first ar- 
ranged into a systematic point of view by 
John -de Murio. He abolished the ob- 
Bcnre and indefinite punctuations, &c. of 
bis predecessors, and contrived the grand 
musical scale now in use, and which, not- 
withstanding the wonderful advances 
made in the science since his time, but 
especially within the last century, re- 
mains exactly as he first ushered it into 
the world. Hiis we may presume to be 
the surest proof both of its excellence, 
and of his genius, for Mario was original 
in his invention, which does not appear to 
be, in any sha^e, built upon the aevices 
of his seniors in the art. The following 
description, aided by reference to the 
plate, will, we trtiat, convey to the reader 
the fullest idea of the inventor's merit, 
and, at the same moment afford so com- 
plete an iiisight into the succession of 
sounds, and to the allotments of parts 
marked with different clefs, as must give 
the -utmost satisfaction. 

rig. 1, Plate Music, exhibits the grand 
musieal scale of John de Murio, consist- 
ing of eleven lines. The five uppermost 
are distinguished by a figure something 
hke that which serves as an abbreviation 
for the word omf— thus &. It was for- 
merly meant for a written G, and is sup- 
posed to stand on theiiCcond line of the 
five included in the treble stave, t.^ e. the 
eighth of the whole stave, reckoning, as 
is the invariable rule in music, from the 
bottom upwards. This figure is caUed 
the G clef, and purports that the music 



standing on the stave appertains to the 
treble class of voices, or of instraments. 
The order, and the names of the notes 
appertiuningthereto^ are severally shewn, 
commencing with that G which stands un- 
der these ledger hnes, and risnng to D in 
alt, which will suffice to exemplify the 
extent of five octaves, and the manner in 
which the ledger lines are used to such 
notes as do not come within the compass 
of the stave. 

The five lowest lines in the stave ap- 
pertain to the ba» clef, which is distin. 
guished by an inverted C standing to the 
fourth linC) on each side of which is a 
large dot, close to the back of the C. The 
presence of this sign denotes that the mu- 
sic appertains to that class of yoices, or of 
instruments, whose deep tones rank them 
among the bass, or lowest species. The le- 
ger lines appropriate to thebassesaH stand 
below the first line of their stave, in con- 
tradistinction to the treble ledgers, which 
stand above : this is necessary to be well 
understood, because, whenever ledgers 
are added above the bass stave, the mu- 
sic, in reality, has changed its subordinate 
station, and has ascended into the class of 
tenors and sopranos, as will be seen. Nor 
can ledgers oe added under the treble 
stave, without causing the music to par* 
lake of those tones which are also appro- 
priate to the tenors. For the treble clef 
G, and the bass elef F, cannot be chang- 
ed from the lines on which they are 
placed, and to whidi they respectively 
pive name; the second of the treble be- 
ing called the G line, and the fourth of 
the bass being called the F line. 

The sixth, or middle line, which, for 
the sake of (distinction, is made much 
thicker than the other ten, is called the 
C, or tenor line. Its characteristic sign 
is made by three perpendicular lines, ex- 
tending to a depth corresponding with 
the thickness of the whole stave, t. e. of 
^v^ lines, and terminated by a K ; the 
two middle perpendiculars are joined by 
two short, thick, horizontal lines, equidis- 
tant from their centres. This sign is call- 
ed the C, or tenor clef; it is moveable, 
but on whatever line its centre stands^ 
the notes upon that line aU become C, 
and the whole nomenclature of the notes 
on the stave changes in conformity there- 
to. The tenor clef governs the stave it is 
on, and occa^ons those who sng' or per- 
form its music to be called tenors ; but of 
different degrees, according as the stave 
is found. This requires particular de- 
scription : the tenor clef may remain on 
the C line,' and taking two lines £rom the 



Digitized by VjOOQ IC 



MUSIC. 



hue^ And two from Che treble, complete 
its stave : in such case it is called the alto, 
and is always prefixed to every line of 
the music intended to be played on the 
tenor yiolin, or alto, or quinte,as it is va- 
riously designated. It also applies to 
such voices as answer that particular 
pitch. But as the matest variety of 
voices lie between me treble and the 
bass parts, it was found necessary to move 
the tenor clef higher or lower, for the 
purpose of accommodating to those many 
and various compasses, which were found 
to be the greatest supports to the harmo- 
ny, they connecting the extremes, t. e, of 
treble and bass, and suMaining the great 
body of the chorus, &c. To eftect thisi 
instead of confining the tenor stave to the 
C line, added to the two adjoining upper 
lines of the bass, and'to the two lower of 
the treble, fiberty was given to take, at 
pleasure^ one, two, three, or, even four 
lines from ib% treble, adding them ftbove 
the C line i thus requiring only one, two, 
or three lines to be taken from the bass 
stave to complete the tenor stave to five 
lines. Hence we see, that instead of tak- 
ing two lines from the bass, and two from 
the treble, as is done at A, figi 1, to form 
the complement of its stave ; at B it takes 
only one from the treble, and adds three 
from th9 baas to form 9 stave, which 
sinks the whole of the music a fifth, i. e, 
live notes. Again, at C, it borrows none 
from tile bass, but takes four linesfrom 
the treble ; this is called the soprano-te- 
nor-clef, which depresses the music one- 
third, that is, three notes ; it is usually 
applicable to such voices as are rather 
above the'eommon pitch of the tenor and 
counter tenor, and of course rank as se- 
conds, in choruses, glees, &c. 

Composers frequently make use of the 
clefs, the tenor especially, for the pur- 
pose of transposing into other ke^s with 
the utmost focility : thus, if a piece of 
music be composed in the key of D, with 
two sharps, by Imnulling the sharps, and 
placing tne tenor clef on that line where 
X> stood, the whole piece is transposed 
one note lower. In the hurry of compo- 
sition this is essentially useful, regarding 
such parts as are intended for horns, 
trumpets, &c. which lever having sharps 
or flats prefixed to their staves, but being 
guided by a written notice as to what key 
the crooks should be arranged to (for 
their music is always written in C natural) 
by. observing the clef, 'instead of any su- 
perscribed direction, and the proper 
erooksbeingaffixed, according to the clef, 
the peifcrmers go through their partswith- 



out difficulty. The gteat importahtfe fJt 
becoming perfectly familiar with this use- 
ful and versatile clef must be obvious ; 
indeed the deficiency of a competent and 
ready knowledge of it, at «ght, is not 
merely a disadvantap^e, but in many in« 
stances a complete disqualification; espe- 
cially to public performers, who are often 
served with parts, either separately copi- 
ed, or in a score, which they are ex- 
pected to 1^ through without hesitation 
or error. 

Etjrmologists differ in regard to the de- 
rivatv>n of the terms treble, tenor, bass, 
used for the names of the cleffs* Some 
derive treble from the theatre, others 
from the old practice of singing trios, in 
which the middle part, thence said to be 
called the tenor, bore the burthen; while 
the upper voice proceeded always a third, 
j. e. a treble above ilf •In all probability 
the latter is the most correct, though at 
the best we can only venture a conjec- 
ture, the strict derivation having been 
lost. The origin of the term tenor may, 
as some authors assert, be from the verb 
teneo, to hold; but the manner of its ap- 
plication, though from the same root, nii^ 
be somewhat diflTerent; some have hint- 
ed, and not without reason, that it was on 
account of the tenor beingthat link which 
held the upper and lower parfd together. 
As for the bass, that evidently proceeds 
from bae, i. e. low. 

Having prembed thus much, regarding 
those pomts which we deemed of much, 
importance to have* fully explained, be- 
fore we proceed to detail the relations of 
notes, in regard to their places and to 
thieir distances on the stave, or scales, we 
will now treat of the latter, and also of 
the mode of ascertaining the key in whiob 
the music is composed. Respecting4he 
value or duration of the notes, we shall 
reserve what is necessary to be stated, 
until we come to explain that most im« 
portant matter, the time table. 

There are but seven sounds in music, 
which are dlstingpiiished by the letters A, 
B, C, D, £, F, and G. The situation of the 
original sounds, of which all bearing those 
names are replicates, whether they be* 
above or below those seven whith we as- 
sume in any part of the stave .as a stan- 
dard, it is perhaps out of our po^'^ ^^ '^' 
certain, for every atom in nature is' capa* 
ble of producing tfome sound correspond- 
ing With some part of our scale, -either 
perfectly in uniaoli, or inclining to be 
sharper or flatter. Whatever may be the 
sound produced, we can, by the various 
means m common uie', siccommodate our 



Digitized by VjOOQ IC 



MU8IO. 



inttfWMntt thereto. TbuSyifMytoneia 
heftfd* we can to a certainty accord, without 
deriatiogmore thanfour notes either above 
or below the then pitch of the instrument 
that it is to imitate. For supposing a string 
to be tuned to A, and that a sound cor- 
responding with the note E, beJow it, 
were beara, the intonation would be per- 
fectly imiuted* by relaxing the string un- 
til it should have descended six semi- 
tones* or a fourth ; it would then cor- 
respond so verv exactly, as to be in per- 
fect UBtson with the sound in q^uestion ; 
but if, instead of relaxing, the stnng were 
to be tightened, so as to cause it| note to 
be raised eight semi-tones, or a fifths the 
two sounds would blend completely, not 
in perfect unison, but in replicate unison ; 
fi^r the former term, in its strict sense, 
relates to sounds which positively yield 
the veiy same ngte in the same part of 
the scale. 

This requires no proof to persons skill- 
ed in acoustics, or the science of sounds ; 
but its demonstration would occupy more 
apace than can be allotted to this article i 
under the head of Souiros more will be 
said. At present it suffices to state, that 
all notes of the same name are consider* 
ed by harmonists as being the same note, 
as will be shewn ; though the effects pro- 
duced by placing them diiferently, in va- 
rious parts of chords, are extremely vari- 
ous. The melodist, who is utterly unac* 
quatnted with music, as a science, and 
who whistles, or sings, either a well 
known air, or the wild eflfusions of hia 
own imagination, naturally concludes, 
that every sound he can produce, from the 
lowest to the highest pitch of his compass. 
Is a distinct note ; not considerinjgf, that 
& woman or a child, who should sing the 
same tune witli him, in what is called uni- 
son, (t. e. in the same sound), wou)d abso- 
lutely sing throughout, in fL parallel of 
notes, one octave above him ! or that if 
accompanied by a base voice, that accom- 
paniment would be a whole octave below 
him! 

The truth of this is, however, firmly 
established, except in the minds of those 
few, who endeavour by sophistry, and a 
subtle mode of arguing, which, however, 
cannot bear the scrutiny of reason, to cre- 
ate a difficulty, by asserting that tiie 
note A, (&C.2 between the second and 
third lines of the stave, cannot be the 
note A, which is intersected by the first 
ledger line above the stave ! But if, when 
these two notes are sounded together, 
they so perfectly blen^ that every audi- 
to% however exquisite his sense ttt hear- 



ing, should not be able to diseorer more 
than one sound ; and, that any vessel, 
such as a rummer, &c. should equally ac- 
cord to either note, how can we say that 
the octave is a distinct note. We admit 
it to be a distinct degree in the scale of 
sounds, but maintain, that they are, at 
least, as closely allied as the echo is to 
the voice! But, let us suppose that a 
house were built so completeqr like a mo- 
del, that, when the former were diniinish. 
ed, by means of a suitable mirror, it 
should be so veiy perfectly similar, as 
not to be distinguished from the model ; 
or, that the latter should be magnified so 
as apparently to equal the house itself in 
bulk ; and that, in such states, they could 
not be distinguished ; what woukl the fas- 
tidious critic, or rather sceptic, say? « that 
they were not the same!*' True, — nobody 
would doubt it; but they would be so 
forcibly represented to the senses that, '€ 
shewn alternately, without the decep- 
tion being known, the spectator would be 
mentally convinced that only one exist- 
ed ! We cannot, however, have a more 
satisfactory illustration of our pof^tion, 
than bv adducing the wefl known Act, 
that all the instruments, of whatever 
pitch, used in a concert, and whether 
funded by percussion, inflation, or col- 
lision, may be tuned from a common 
tuning fork, or by the given note of any 
instrument. We find also, that where a 
sharp, or a flat, is necessary in any pitrt 
of the stave, the same is indispensable 
among all the parts, whether gnver or 
acuter in their intonations. 

Having established, we trust, in the 
most ample and substantial manner, that 
there are only seven sounds in music, we 
will now show the relation between them 
mutually, remarking, that, of course, 
erery part of the scale must be affected 
in a similar manner as the octave we shall 
treat of, and which, for the sake of con- 
venience, we shall select from the treble* 
stave, adding the tenor note C. 

Example 2, represents what is calW 
the extent of an octave ; it is in the tre* 
ble cleflT, as may be seen by the prefixed 
figure. The lowest note is C,the scond is 
D, the third is £, the fourth is F, the fifth 
is G, the sixth is A, the seventh is B, and 
the eighth is C ; forming a replicate of 
the first note C. Each of the above notes 
is designated according to the manner in 
which musicians compute them, always 
reckoning the first note 1, the qext to it 
a second, and so on throughout : thus £ 
is the third to C, and G is third to E, or 
fifth to C ; always counting from, and in- 
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etadiiig the lowest note. In the above 
example all the notes are what is termed 
daturaly \^i because no sharp, ^, or fiat, 
[7, isnecessaij, to give them that relative 
distance which naturally prevails in the 
disposition of the eight preceding notes 
of an octave. This, however, only hap- 
pens when C, j;|, is the first, and its oc- 
tave thela^ note of the succession, and 
results purely from the^above cause. This 
we shall explain. The notes do not all 
stand at equal distances mutually. The 
first interval, from C to D, is a whole tone, 
the second from D to £, is likewise a 
whole tone ; from fi to F, is only » simi- 
tone (or half a tone ;) from F to 6, is a 
whole tone; from G to A, is a whole 
tone ; from A to B is a whole tone ; and 
from B to C, is only a semi-tone. 

The above are the distances at which 
nature has placed the notes composing an 
octave m. ihe major key, of which, as 
well as the minor key, we shall treat 
amply. 

If the notes, as thus arranged, be play- 
ed on an instrument, or be sung by a well 
toned voice, tkey will be found to follow 
hi a most pleasing manner. The smaller 
intervals, as they are called, between the 
third E, and the foOrth F ; and between 
the seventh B, and the octave C ; form 
the succession into two distinct periods, 
of which the former raises the expects- 
tioo, while the latter satisfies it. We 
could not stop at F without disappoint- 
ment ; we should feel the want of some 
termination ; whereas, at C, that termina- 
tion is given ; and we feel convinced that 
we have arrived at a concludon. 
^ Such is the case in every octave of 
^ which the key-note leads, and its e ighth is 
; the final ; and so invariable is the succes- 
j jon of intervals we naturally expect to 
J find in the major key, that every devia- 
, tion therefrom distracts our attention, 
I uid sets the ear in search of that conclu- 
sion at which it never arrives. To prove 
thia, let the lowest C, in the second exam- 
, Pje, be done away, and D be substituted 
, ahove the upper C, as in Example 3 : play 
^ &1I the notes natural, and the succession 
. will not prove either pleasing or conclu- 
ftve; because the order of ttie intervals 
\ » perverted. For, instead of the two first 
. "ftervaJs being whole tones, the second 
(between B and F) is but a semitone ; 
wd in lieu of a whole tone between B, 
; the sixth, and C, the seventh of the scale, 
there is but a semi-tone ; and instead of a 
«emi.tone between the seventh, C, and 



the eighth, D, there is a whole tone« 
Now, to remedy this, the third must be 
made to approach the fourth, and the se- 
venth to approach the eigft^: this is 
done by making them, t. e. F and C, both 
sharp; so that £he distances between 
them and their next superior notes, 
should be reduced half a tone each; 
which halves of tones are thus added to 
the notes respectively below F and C y. 
and the whole octave is duly regtdated ; 
the proper intervals being estabUsfaed : 
this IS called " giving a sharp third and 
seventh :" whereby a major .key is indi- 
cated. The minor key has two variable 
notes; namely, its sixth and its seventh. 
In ascending, they are invariably played 
sharp, the same as in the major key (or 
rather mode) ; but, in descending, they 
are played flat. Thus, in Example 4th, 
We {ake the key.of C minor, which re- 
quires a flat third, a flat sixth, and a flat 
seventh. To effect this change, which 
gives a peculiar plaintive expression to 
the music, we are obliged to adjoin three 
flats ( 1^) ; namely, an E flat, to make the 
third so ; an A flat, to depress the sixth ; 
and a B fiat, to reduce the seventh to a 
full semi-tone below the eighth. See ex« 
ample 4. The practical, ear at once dis<* 
tinguishes Uie minor from the major 
mode : th^y may always be ascertained 
by counting the semi-tones included in 
the third : if the mode be major, there 
will be found five semi-tones ; but if it be 
minor, only four. See Example 5th, 
where there are five; consequently the 
mode is major: in example 6th, which 
has three Rats^ prefixed, there are only 
four ; therefore the mocle is minor. The 
following table of flats and sharps is of 
the utmost importance- to be thoroughly 
understood. 



TAB£S or KAJOn KITS. 

C has neither sharp nor flat prefixed. 

D h*as F and C, sharp. 

E natural, has F, C, G, and D, all sharp. 

£ flat, has B, E, and A, all flat. 

F natural, has B flat 

F sharp, has F, C, G, D, A, and £, all 

sharp. 
C natural, has F sharp. 
A flat, has B, £, A, and D, all flat. 
A natural, has F, C, and G, all sharp. 
B flat, has B and E, flat. 
B natural, h^s F, C, G, D, and A, all 

sharp. 
C sharp, has every note sharp. 
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TABU OV XnrOK-XBTB. 

C hat B, E* and A, all flat.. 

D bai B flat 

E nfttural, has G sharp. 

F natural has A» £» A, and J), ak^Ut. 

G natunl, has Band E, flat. 

A 'natural, has neither sharp nor ftat 

B flat, has B, E, A, D, and C, flat. 

B natural, has F and C, sharp. 

Example 15, shows the flats or sharps 
necessary for bringing the notes into 
their proper intervals, a| has already 
been snown, according to what note may 
be selected for the key. Thus we see in 
the first instance two sharps, F and C, 
with the note D, whence we know tbe 
key, or mode, to be major : after the first 
double bar, we see two flats, B and £, 
whence we know the kev to be £ flat 
major. The order in which the flats suc- 
ceed in augmentation, is this : B, on the 
middle ^ne of the stave, is always the fifst, 
because F u this first of tbe flat keys, an^ 
requires that B should be flat, to bring 
the notes to their proper intervalss^ for 
the next flat count a fourth upwards, and 
you have £ flat, which added to B flat, 
gives the letter for the key ; again, count 
another fifth upwards, and you have A 
flat, making three flats, with E flat for the 
key. The figures under the stave, at 
Example 16, show the order in which 
they tnus follow and accumulate. The 
sharps proceed exactly the reverse, for 
theycouilt downwards; thus F, being 
the first sharp, gives G for the key ; for 
each succeeding' sharp, counted by 
fourths down the scale, gives the note 
immediately above it for its key ; there- 
fore, counting the fourth downwards, we 
have C for the second sharp, and D for 
the key of two sharps: then, another 
fourth downwards, we find G, which be- 
ing the thifd sharp, gives A for its key ; 
and, descending still another fourth, we 
haveoD sharp, with E for its key. In this 
manner we see the succession of sharps 
marked in Example 17. Minor keys 
take the signs of the major keys, one 
third above them : thus B natural, minor, 
takes two sharps ; which, by reference to 
the first table, will ^e seen to indicate the 
key of D major. 

To elucidate what has been above Said, 
respecting the ascent and descent of an 
octave in the minor key, the reader is 
referred to Example 7th: it is in the key 
of 6 minor, with two flats, B and E. It 
is to be remarked, that a sharp, prefixed 
on th$ linfe,' or space, of any particular 



note, implies, that all notes of that naine, 
wherever situated,whether octaves above, 
or below, are to be played sharp : a flat 
has the contrary effect, causing all to 
which it relates to be played flat. A. na- 
tural is applied either way ; when prefix- 
ed to a note that should else be played 
sharp, it causes it to be played half a note 
lower; t. e» natural: when before a note 
that should else be played flat, it raises 
it a semi»tone, causing it to be played na- 
tural. Those signs of sharp, or of flat, 
which are prefixed at the commence- 
ment of the stave, govern throughout the 
piece; while those sharps, flats, w hatu- 
rals, which are found interspersed among 
the notes in the music, indicate that only 
the succeeding notes of that name, con- 
tained witliin that bar, are affected there- 
by ; for those in the succeeding bare 
would be played according to thefcey ot 
the piece, unless such accidental signs 
should be repeated in them. Besides, ac- 
cidental signs may be contradicted in the 
same bar ; of which the chrometic pas- 
sage, in Example 8th, will be a sufiicient 
explanation. 

There are various kinds of notes, all 
different in their elevation ; and there 
are various kinds of rests^^ each corre- 
sponding with some one kind ^f note, di- 
rects a pause or cessation of sound, during 
such time as the note corresponding with 
such rest would occupy in playing, ac- 
cording' to the me^ure. Example 9, 
shows the form of each kind 6f note in 
modem use.. No. 1, is a semibreve, 
which, in modern music, is held to be 
equal to a whole bar of common time. 
No. 2, is a minim, equal to half a semi- 
breve. No. 3, is a crotchet, equal to a 
quarter of a semibreve. No. 4, is a qua- 
ver, equal to half a crotchet. No. 5, is a 
semiquaver, equal to the fourth of a 
crotchet. No. 6, b a clemisemiquaveri 
equal to the eighth of a crotchet : the 
rests which correspond with these notes, 
are placed under thepo re^ectively. A 
bar may be made up <i)f one semibreve, or 
of two minims^ or of four crotchets, or of 
eight quavers, or of sixteen. senu^aveis, 
or of thirty -two demisemiquavei^, or of 
any mixture of those notes, provided 
their aggregate does not exceed the value 
of four crotchets in a bar, for common 
time ; or of three in a bar, for triple time. 
A dot, ^ded after a note, causes it to be 
held half as long again as when not dot- 
ted; and. when -two dots are put, they 
lengthen the preceding note to three- 
fourths more tnan its original value; at 7, 
wher^ a dotted minim and a crotchet 
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make up the bar ; at 8, a cfotcbet, a mi- 
nim, and two quavers ; at 9, a crotchet, 
four semiquaver^, a dotted crotchet, and 
a quaver ; i^t 10, only a semibreve. ,Th^ 
commencement of Example 9th is mark- 
ed with aC, through which is- a perpen- 
dicular stroke : this sign, either plain, or 
so intersected, means common-time of 
four quavers (or their equivalents) in each 
bar : when we see «, it implies that there 
are only two crotchets, or four quavers, 
in each bar, as in Example 10th, in which 
every bar will be found to contain an 
equal measure of notes. When one * or 
more notes are placed before the begin- 
3un^ of the first bar, such always are de- 
ducted from the last bar, and, with its 
amount, will be found to form a complete 
measure. At No. 5 and 6, ip Example 
9th, we see the notes in three several 
forms ; the first are detached, the second 
four are tied, and tlie rest are all written 
in an abbreviated manner. The number 
of hooks^ or strokes, affixed to the tail of 
a note^ indicate its value: the more 
strokes, or ties, the shorter the note's 
duration : this will be se^n also to affect 
the rest of all the shorter notes, in the 
same ratio with the notes they represent. 
Rests, being dotted, are equally affected 
as the notes themselves. Triple-time re- 
lates to all measures which contain three, 
instead of four, equal parts ; and is usually 
known bv |, marked at the commence- 
ment, if the measures be of three crotch- 
ets in a bar; butif of three quavers, then 
3 is prefixed; sometii^es we have ^, 
which implies nine quavers: this last is 
almost exclusively peculiar to Irish niu- 
sic. Regarding the above points^ we 
refer to the explanations. No. U, 13, 13: 
in the last, it will be seen that a qua- 
ver-rest fills the place of the quaver 
wantingr ^ ^^ music to complete the 
measure. There is also a measure called 
|, which is generally called compound 
common time, but which is, in fact, a spe- 
cies of triple time. The reason given 
for classing it as a comi|ion-time measure 
is, that the beat of the foot, t. e. its fall, is* 
at the first note ; and- that tbe rise of the 
foot is in the middle of the bar ; whereas, 
in all kinds of triple-time, the foot rises 
at the third division of each bar. This is 
called beating- time. The letteni d and u, 
pot under the notes in the 10th, 11th, 
I3th, 13th, and 14th Examples, will show 
when the foot should fall (at d) and rise 
(at ii). This operation is not necesssvy 
among good musicisns; at all events, only 
onet u^at is, the leader of a ban^t should 
ever beat the time, and then only loud 
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enough to govern those who accompany 
him. Those performers who cannot feel 
the measure will never be the better for 
its being beat ii)to them. 

Music is divided into periods and 
phrases, the same as poetry ; it would be 
trespassing on the limits of our plan to 
insert examples of this ; but every person, 
at all conversant in the practice of music, 
or who has a sUsceptible ear, cannot but 
noticei in all ballads, and other lyric com- 
positions, &c. particular dispositions in 
the musical phrases to assimilate with, 
the lines or words. This is not so much 
felt in the more laboured compositions, in 
which we too often find, that aflTectation of 
singularity, aiid a display of science, lead 
the composer to deviate from th^ simple 
dictates of nature ; and to carry his audi- 
ence intp those sublimer regions of com- 
positipn, whither the vulgar are not pre- 

Eared to follow him. Bravuras, and other 
ighl^ wrought compositions, are of this 
description : in such, the powers of some 
favourite performer are to be remlered 
conspicuous, and astonishment, rather 
than pleasure, is the momentary object. 
Such, however, essentially serve the 
cause of the science ; for, without some 
points of emulation, we should be limit- 
ed to ditties, dirges, and all the tribe 
of artless strains, which, though very 
pleasing in themselves, would form but 
an indiiterent school, and by starving ge- 
nius, and bfinishing taste, would reduce 
our whole stock of musical knowledge, 
isuid of musical recreation, to very narrow 
limits indeed. 

But, although music niay not be con- 
fined within the shackles of lyric inten- 
tion, it, nevertheless if worthy of the de- 
signation, is, in every part, under the in- 
fluence of general rules, applied, perhaps, 
with less rigour, and occasionally too 
much neglected ; but such Hberties often 
produce most powerful efiTects ; and, by 
exacting applause from mankind in gene- 
ral, seem to command that indulgence 
which theorists would peremptorily ne- 
gative. The great art lays in the adapta- 
tion ! Here we must remark, that several 
notes of the* scale have very pecuhar ef- 
fects. The key-note always impresses 
forcibly, and seems most familiar to the 
ear : it is also very bold and command- 
ing : the third leaves an unfinished effect, 
especially when minor, in which mode it 
assimilates greatly with the fourth, which 
. is peculiarly queruldus : the tone of the 
sixtli is mild; as is that of the seconds 
both these seem to have no determined ef- 
fect, but, if any thing, partake of a minor 
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tendencjr ; Aat is, thev are more plaintive 
than commanding : the fifth is bold, buf 
inconclusive, though it evidently points 
to a termination ; nence we find, most 
pauses and imperfect cadences settle on 
this note, which, in many situations, 
seems absolutely to convey some ques- 
tion. A perfect knowledge of the effect 
of all the notes in the scale is necessary to 
the composer, who thereon founds his 
melodies, and the expressions particular- 
ly applicable either to the incident or to 
the words. The sudden rise, or fall, of a 
semitone produces the most extraordi- 
nary effects on many occasions : the for- 
mer may be rendered extremely pathetic, 
though in general augmentations in the 
compass of thirds, fourths, fifths, and 
sixths, tend rather to roughen than to 
soften ; while, on the other hand, their 
diminution, and especially of a seventh, 
from sharp to fla£, occasions a melancho- 
ly and languid change, often of the key; 
which, in their passing from a major to 
a minor mode, is highly impressive. 

We trust the reader is now prepared to 
enter on the discussion of that important 
part of the science, called harmonic con- 
sonance, or the doctrine of combined 
sounds. This relates to what is termed 
harmony, or the performance of music in 
parts; melody being confined entirely to 
a succession of single sounds ; such as one 
voice, or the sounds of a flute, or of any 
other instrument capable of uttering only 
one note at a time. Hence, when we ad- 
mire an air, and find fault with the accom- 
paniments, as being deficient in modula- 
tion, &c. we say, ** the ipelody is pleas- 
ing; but the harmony is bad." This part 
of our subject relates to an immense vari- 
ety, in the selection of which the greatest 
judgment is necessary { as will be seen 
from the following brief hints. 

There is to every' note a natural accom- 
paniment of a. third and fifth, which be- 
ing sounded with it, forms what is called 
a common chord; the term chord ap- 
plying to all those combinations of va- 
rious notes, whether pleasing or other- 
wise, which are intended to sound at • 
the same time. The 18th Example, dis- 
plays the common chord of C, in its 
three positions; namely, with its fifth, 
G, uppermost; with its third, E, up- 
permost; and with the key-note, C, up- 
permost. When the chord is in tlie first 
position, it is called erect ; in the second 
and third instances, it is saUl to be invert- 
ed ; for then G, from being a fifth abovi^, 
is a fourth below, and £ becomes a sixth 
below I which is nothing moie than an in- 



verted third. The common chord is the 
parent of all consonances ; but by the ad- 
dition of a minor third (B flat) above its 
fifth, G, it changes its designation ; being 
called the chord of the seventh, from 
which all the discords are derived. This 
chord, with its inversions, may be seen at 
Example 19. When another minor third 
(D flat) is added, above the flat seventh, 
the chord is then called the chord of flat 
ninth and seventh ; of which the figure 
and inversions may be seen at Example 
20th. But this chord, though often found 
cojnpletely filled in full pieces, requires, 
in general, some deductions, such as the 
omission of the third and fifth : so that 
the discordant parts may be more fully 
heard, and more sensibly devolve upon a 
perfect harmony; as seen at Example 
^Ist, where the third E, and fifth G, of 
the chord C, are omitted, while the flat 
seventh, B flat, and the flat ninth, D flat, 
each fall a semitone into the perfect 
chord of F, C iuelf rises into F, and be- 
comes the key-note of the new chord. 
This will serve to show how discords 
are resolved, .as it is termed, into coo- 
cords. 

According to the strict roles of compo- 
sition; eveiy discord ought to be prepar- 
ed ; by which it is meant, that it should be 
heard as a part of some concord, before 
it becomes a discordant note in the suc- 
ceeding chord : .after which it must, as 
we have just shown, fall upon some ac- 
cordant part in the next following chord. 
Thus, we find, in what is called the per- 
fect cadence, or completion of a musical 
period, as at Example 22, the note F is 
first heard as the key-note of a common 
chord ; in the next chord it becomes the 
flat seventh of G, and in the third chord 
it sinks one semitone into E ; thus be- 
coming the third of the Common chord of 
C. But the ninth may be natural, and 
may resolve so as to become the octave 
of the next chord, while the seventh, 
which may also be natural, may resolve 
into the sixth ; both, however, should be 
duly prei)ared : a reference to Example 
23d will give a correct insight into the 
change thus made.. 

In speaking of cadences, we should re- 
mark, that various kinds exist, of which 
only that called the perfect is conclunve; 
the others, namely, the imperfect, and 
the false, or interrupted, leave the ear in 
a state of suspense. The perfect cadence 
is formed by the common chord of the 
fourth F, (to which a sixth may be add- 
ed, thereby making the fifth a discord, 
and compelling it to descend one 'step in 
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tbe Folbwing chotd,) then the fifth of the 
key, G, bearing a chord of seventh, fifth, 
and third, which j^solves into the 9001- 
mon choid of the key-note, G : this may 
sdi be seen at Example 24 where the 
lowest notes show the bass notes of the 
cadence, and the upper ones exhibit the 
several changes indicated by the figures 
under the bass progression, as they pro- 
ceed in their resolution. Observe, that 
the octaves above, or intermediate, are . 
i^ot figured. The imperfect cadence re- 
lates to that settling, for a time, which oc- 
casionally takes place on the fifth of the 
key, introduced by the key-note, as seen 
at Bxample 25, where, though the ca- 
dence falls on G from C, yet we feel a 
kind of expectation, that tne music will 
return to the key of C, and that G will 
be only a temporary key. 

The false or interrupted cadence is 
made by the bass oiovmg, at first, the 
same as in the perfect cadence, namely, 
taking the fourth and the fifth of the key 
as fundamentals ; but in lieu of proceed- 
ing from the fifth to the key-note, it as- 
cends only one step into the sixth, which 
being aMM^ompanied by its third and fifth, 
and eventuiJly* by its seventh, which was 
prepared in the preceding chord, forms 
a great contact with that of the key-note, 
of which tiie ear was in - expectation, 
may be seen at Example 26 : it must be 
carried in mind, that the perfect cadence 
should always follow an interrupted one. 
But, whatever changes may be made, and 
especially in passing froin one key to an- 
other, the greatest attention must be 
paid in preparing the ear for' the variety, 
by the fi^uent or forcible introduction 
of some note prominent in the chord of 
the approaching key, especially the fifth, 
which is always very, distinguishable. 
Npr should the change take place, ex- 
cept according to the laws of m^odulation, 
whereby it is required, that the prepara- 
tion of the new key should be rendered 
familiar and smootJi, by means of some 
one or more notes which may appertain 
thereto : thus, • in Example 21, we find 
the key of F U introduced without any 
harshness, because the fundamental note, 
C, is the fifth of the Succeeding chord. 
The key of G is equally easy from C, as 
may be seen in Example 25, on account 
of G being the fifth of C. The chords of 
the fiftii and of the fourth, being so ea«ly 
established from the key, are called ad- 
juncts, they require not any preparationt^ 
The key of A minor may hkewise be as- 
sumed, as it were suddenly, from the key 
Qf C^ without offending the ear> becutse 



its common chord contains two notes, Q 
and E, which are constituents of the 
chord of C. We also find but little ob- 
jection to shifting from the key of C ma- 
ior to that of E minor, because the latter 
lasten^ notes in it appertaining to the 
common chord of C. 

Music would be extremely insipid were 
it not that modem composers have shown 
with what excellent effect discords may 
be introduced ; these serve to vary and 
to embellish passages, which would else 
be very tame, and nearly monotonous. 
Discords are like those bold shadows in 
painting, which' serve to relieve the 
lighter parts, making them appear more 
brilliant and more conspicuous; they 
serve, like a rich sauce to an insipid viand, 
to give an agreeable zest to what would 
be scarcely tolerable. They are general- 
ly furnished, ^either by additiour as the 
added sixth to the chord of the fourth of 
the key ; cr by suspension, where, as in 
Example 27, the bass assumes some note 
contained in the chords of the second and 
fourth parts oC the bar, while the treble 
keeps the sound of the former chord sus« 
pended. A chord, figured with * is but 
a suspension of the third. The chord of 
the nintli is but a suspension of the 
eighth ; the seventh often suspends the 
sixth, while the sixth is frec^uently found 
to suspend the fifth. The mnth, seventh, 
and fourth, are often found, at the same 
moment, suspending the eighth, sixth,' 
and third. We have another variety, 
ealled anticipation, exactly the reverse of 
the foregoing ; in which the upper parts 
get forward into- the harmony of a suc- 
ceeding chord, in which the bass does not 
immediately join, b«if fellows in the same 
way that it precedes in suspensions. Thi» 
is not quite so common as what we have 
just detailed; but, when well. 6ond«eted; 
is fi^ll" as beautiful. 

In former times, when music was less 
understood as a science, than it is at this 
day» the rules, or rather the licences, fo^ 
accompaniment were very limited, and 
confined the harmony to such a paucity 
of permuta^ons, as would^ among modem 
theorists, betconsidered bald and puerile. 
We should not tolerate sucb music ; for 
the habits acquired^ by frequently hear- 
ing Compositions in which* every possible 
change has been introduced, would ren- 
der tne inexpressive, tame, and mono- 
tonous accompaniments of those musi- 
cians, who were contemporaries with the 
cefebrated Guide, (to- whom the art is^ 
highly indebted), little more gratifying 
than a peal on an octave of belb. We 
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are not, however, to suppose, that phin, 
•inple melodies are beneath the com- 
poaer'a notice ;' far otherwise, we could 
quote many little strains, in which every 
note is attractive, and which, when duly 
accompanied, give the gfreatest delight. 
Perhaps Pleyel's German Hymn may, in 
that respect, be considered as neat a spe- 
cimen as could be quoted ; in it we have 
all the suavity of religion, without any of 
the dull, tedious, or tautological circum- 
stances which characterize a large por- 
tion of church muuc. The variations an- 
nexed to that pleasing air are proofs of 
the composer's taste ; while the presto 
which follows, and is upon the same sub- 
ject as the hymn, g^ves a most agreeable 
termination, and is so managed as com-^ 
pletely to change the character of the 
music. 

The art of Composition acquires great 
genius, taste, judgment, a fine ear, and 
the utmost patience ! without these, good 
music will . never be produced. We 
should, at the same moment, studiously 
avoid the pedantic bias, top often receiv- 
ed by men of the first abilities, whereby 
a certain stiffness, and deficiency of air, 
are sure to follow ; few, indeed, have the 
happy gift of acquiring all the necessary 
attainments in the theory, and to preserve 
a pure taste for those lyric compositions 
which are so highly relished by the mul- 
titude. We have, however, seen a Rosina 
start from the brain of science ! Yet, after 
all, it is frequently with some difficulty 
that the favourite, airs of other nations 
gain admittance among us. With persooa 
who can appreciate n^erit, and who can 
discover beauty even among feaitures 
which may not be very regular, foreign 
compositions are well received ; but it ap- 
pears to us, that the English (speaking of 
the multitude) have nearly as much par- 
tiality for a peculiar style, such as the 
ballads of Dibdin, as the Scots have'for 
their reels, strathspeys, &c. In fact, al- 
most all music may be considered as na- 
tional ; for in every country we find either 
a peculiar measure, a peculiar mode of 
accenting, a peculiar kmd of expression, 
or some one or more peculiai; circumstan- 
ces, which at once give a designation to 
the composition. The Irish nine^igbts; 
the Scots reversed punctuation ; , the ac- 
cent of the Polacca on a part of the 
bar we seldom or never accent ; the great 
simplicity of the English ballad ; the «<»- 
vette of the French pastorale ; the wild, 
yet impressive, Hindostanee air; the 
graceful Italian canzonette ; the trifling, 
but cheerful, air Russe ; and a variety of 



others, establish a certain index of na- 
tional character, at least as conspicuous, 
and .as prevalent, as the features of their 
various inhabitants. 

The notes used in music form a kind 
of universal language ; for, being in ge- 
neral use, they are equally familiar to all 
civilized nations : hence it is not uncom- 
mon to see several persons, who can bare- 
ly make themselves understood by 
. speech, unite in a concert, and proceed 
in their several parts with surprising fa- 
cility and precision. The Italians for a 
long time, had the lead in this fascinating 
science ; and, such was the rage for the 
compositions of Italian masters, that an 
immense quantity of music, composed by 
the professors of other countries, was ush- 
ered into the world with Italian indica- 
tions ; by which means they obtained a 
welcome, and sometimes a celebrity, that 
would probably.have been denied thera, 
had their origin been discovered. These 
circumstances occasioned the general use 
of Italian terms ; which, in lieu of dimi- 
nishing, since other countries have been 
able to boast of their justly praised au- 
thors, appear to be even more prevalent 
than ever.. The confirmed establishment 
of an Italian opera, at every great city, 
in the most polubed countries of Europe, 
seems to have generated ^gnat, or a par- 
tiality for both the language and the re- 
presentations of Italy. This has given 
rise also to many deceptions, particularly 
to the assumption of^taiian names by the 
natives even of England. Such is the ef- 
fect of opinion, that merit is sometimes 
obliged to disown her native soil. 

We shall" now furnish a brief Glossaiy 
of those terms which are commonly found 
in itkodern music, and explain a variety 
of little matters relating to the titles of 
pieces, to the degree of quickness, or of 
slowness, in which they should be per- 
formed, andsuph other minutiae as could 
not have been introduced into the former 
parts of the subject, without breaking 
that connection which we have endea- 
voured to preserve*, whereby to lead the 
reader, in a familiar manner, through the 
most essential exfjlanations. 

OLOSS^BT.. 

A €09iata is a piece of music for instru- 
ments only : these -are now chiefly for 
tlj€ piano^ite, either with or without 
accornpanimeots for a flutCj or violin, or 
a violoncello; or» eventually, with nume- 
rous ftccompanimeats. 
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A aeaUtUa b a ptece set to worda^ and 
is often interspersed with recitative ; 
some of these are medleys, and are very 
long". 

A maietto is generally considered as 
cburcfak music, such as our .anthemsi 
hymns, &c. or any single pieces of a sa- 
cred.character. 

An 9pera is a dramatic poem, in which 
many airs, of various description^, arisin|f 
from the incidents of the piece, are sung 
to the accompaniments of a full orchestra; 
Such ai| are performed at our Opera 
House are throughout musical, heing' 
wholly a succession of recitative, .airs, 
duetSy choruses, &c. performed in cha* 
racter. Opera also signifies a work { as 
Opera VI. 

A burleUa is a comic opera, in contra* 
distinction to the serious. 

A 6a/£?i:iS a dance in character, which, 
however ridiculous, is admitted and ap<* 
plaaded, chiefly on account of the excel- 
lence of the performance. 

An oratorio^ a sacred drama, of which 
the words are generally selected from the 
scriptures; they are performed during 
Lent at Coyent Garden Theatre. 

A conceit is a grand piece of harmony, 
generally on some given subject, with full 
accompaniments,- which join only in the 
choruses, though a select number of 
parts «re allotted, to accompany the in- 
strument which is intended tobe display- 
ed. The principal instrument on such 
occasions is termed the concutante, as 
violino principale, or fliito concutante. 

A concv4ante is intended chiefly to dis- 
play one instrument, but not without al* 
lowing others to be brought into particu- 
lar notice at times. 

A 'voluntary is a piece of music usually 
resulting from fancy, an extempore effu- 
sion ; it is not a regular performance, and 
is neither fixed to any particUldr key, nor 
limited as to time; these are sometimes 
termed fantazias, capricias, ricatatas, tas- 
taturas, &c. 

A serenade^ or aerenata^ was formerly 
meant to denote nocturnal music, but is 
sometimes prefixed to dramatic compo- 
sitions, without any particular meaning ; 
the term is nearly obsolete with us, though 
St occasionally occurs in noveFs, &c. 

A Bovaband is apiece in three-fourth 
time, generally played slow, and in a 
dancing stile ; it is nearly the same as 6ur 
ball .miiwet. 

A fugtte is a piece wherein one or more 
subjects always appear to fly in some com- 
spicuous manner, and to be fbllowed by 
ilie scTcml parts in ^uccess^ori. There are 



single, double, and counter fug[ue8 ; the 
latter moving in an opposite direction to 
the others. 

A canon is a fugue which always re- 
turns to its subject ; so that the several 
parts perform the same passages in suc- 
cession : a canon may be kept up per- 
petually. 

A solo is a piece intended for the exer- 
^se or display of some particular instru- 
ment $ though in its correct sense it is 
music in one part only, yet generally 
figured basses are annexed; and to a solo 
concerto, veiy full accompaniments al^ 
given ; in these weu^alljr see the most 
difficult passages for that violin, flute, &c. 
which leads throughout, and which should 
be supported with great delicacy and 
judgment. 

A duo ia a composition intended for two 
voices or instniments ; these are also 
called duets;. when replete with brilliant 
passages intermixed in the two parts, 
they are dignified witli the additional 
term of concutantes. 

Airio is music composed in three parts, 
either for voices or for instruments ; it is 
also a desi^ation given to a second or 
alternate miif net. 

• A 9iMi/uot*, or quarteit, is muSic in four 
paKs. • 

A gtdntetto is music in five parts. 

A autetto is music in six parts. 

An overture is either incidental or peri- 
odical; the former relates to those rich 
pieces, for « full orchestra, usually pre- 
ceding the representation of musical en- 
tertainments; the latter are intended for 
the sajiie purposes, but not for any par- 
ticular opera, and ai*e suitable to grand 
entertainments, for the opening of acts, 
ML 

Sinfomii or symphony, usually relates 
to the few bars of preparation which are 
played as a prelude to songs, &c. to pre- 
pare the audiei^ce, and to give the singer 
the proper pitch for his voice— little sym- 
phonies are also occasionally interspersed 
throughout, either as g^ces or as a relief 
to the singer, after exertion especially ; 
they are, for the same purpose, added af- 
ter every verse of a song. The word sin- 
fonia is synonymous with overture, when 
prefixed to a piece of many parts. 

A cailenzut or cadence, is that flourish 
macle arbitrarily by a vocal performer, or 
by a leading instrument, while the whole 
of the other parts stop, at a pause.' The 
cadence is quite an adlibUum passage, and 
usually is not written ; the performer be- 
ing leit to deviate according to fancy, and 
without restriction as to measure, or to 
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Any key ;,he may modulate to any extent ; 
buty when be closes, must return to tbat 
note on which the cadence is founded. 
When cadences are written, they are 
never dirided by bars, like the rest of the 
measure. 

A marchf or martiih » a military air in 
common time, and in a pompous majestic 
stile. . 

A g<w6t is a moderately Tively air, in 
common time, commencing with a half 
bar. 

A cacao, or chme, is usually in six- 
eighth time, in a hunting stile. 

An aUemand is | slow dancing air, in 
common time ; in which the parts of the 
strain are always repeated. 

The hornpipe, rigadoon, cotUHon, rodUt, 
&c. are various kinds of dances, in rather 
a slow time, so as to admit of much grace ; 
while the ji^, the reel, the country-dance, 
&c. are more active amusements, and re- 
quire less finish from t|)e dancing master. 

Thfe minuet is a slow dancing air in 
three-fourth time ; but Is nuw out of use, 
except at court, and formal entertain- 
ments. The minuets in overtures, &c. 
are now generally performed quick ; 
some, indeed, are absolutel/ prestos. 

These fiave usually trios or alternate 
minueU annexed ; after the performance 
of which, the minuet itself is always play- 
ed through without repeats. These mi- 
nuets are not restricted to any number of 
bars; but the dancing minuet is invaria- 
bly limited to two stanzas or strains of 
eight bars each. 

The rondetm is a piece in which the 
theme is often repeated, and generally 
forms the main burden ; it always ends 
the piece. 

Recitathje is a peculiar mode of reciting 
words set to music in a kind of chant, that 
partly allows the sense to be expressed ; 
the accompaniment of a recitative is often 
very rich, though sparingly given, and 
requires the greatest judgment to exe- 
cute with propriety. 

Score is the notation of the several vocal 
and instrumental parts of a piece in va- 
rious staves, one under the other, bar for 
bar ; so that tjie whole effect may be seen 
at one view, while each part occupies its 
own stave separately. The score is the 
manner in which the composer sets out 
the several parts ; from it they are after- 
wards transcribed by copyists into the,- 
difFere'nt books respectively. 

Counterpoint is the art of arranging parts 
td any piece of music, taking them from 
a figured bass; though some expert com- 
posers form the bass as they proceed. 



To be a good contrapunctist, a thorough 
knowledge of harmony, oF modulation, 
and of the effect of certain combinations, 
as well of instruments as of notes, are ab- 
solutely necessary. Many a person may 
posses^veiy superior skill in counterpoint 
who has no genius for the invention of 
good melody. Above all things the.con' 
trapunctist must avoid consecutive fifths 
and octaves in the same parts ; however, 
a perfect and an imperfect fifth may fol- 
loW; The reader will easily comprehend 
what we mean by consecutive fifths, when 
we refer him to the sounds of the open 
strings A and D on the violin, &c. ; these 
are fifths— now, if the finger be laid on 
those two strings, so as to produce £ na- 
tural, and B natural, those two notes, being 
also fifths, cannot follow in any two parts ; 
for although fifths are the third stage of 
harmony (bctaves being the first, thirds 
and sixths the second) yet, when two 
parts proceed in a parallel of fifths, one 
for instance playing A B C D, while the 
other plays the D E F G below, the effect 
is harsh iind inharmonious. 

We shall now state the regular degrees 
of slowness and of quickness, in the exe- 
cution of music, according to the direc- 
tions given by the following Italian words, 
which are ehiefly in use. 
. Adagio, adagio, very slow. 

•Adagio, slow, in an easy leisure manner. 

Largo, or letOo, giving full time to ex- 
press each part of the measure. 

LarghettOf not quite so slow as largo or 
leuto. 

Andjonte, with perfect distinctness, and 
moderately slow. 

AndanUino, not quite so slow as andante. 

Mlegreito^ or poco aliegro, or vivace, in 
rather a free manner, but not quick. 

Mlegro, moderately quick. . 

Presto, quick. 

Prestissimo^ very quick, in a hurried 
manner; in fact, as quick as you can fol- 
low the notes. • 

Conumodb, according to your own con- 
venience. 

tSpiritoso, or con spirito, in a spirited 
manner. 

Con vio, with vivacity. 
, JBriliante, in a gay, rich, ornamented, 
fi^nd brillianl stile of execution. 

•Agitato, in an agitated broken manner. 

Siciliana, a peculiar pathetic manner of 
performing six-eighth time. 

Pastorale, in a pastoral ballad stile. 
' Tim^roso, in a fearful or timid manner. 

Jijfetujoso^ in a plaintive aflfecting man- 
ner. 

vimofvfo, in an amorous or tender stile. 
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MnuUo, bold and dashing. 

CandbilCi in a singing manner, but not 
faster than andante, or an andantino. 

MacetosOf or pompoao, in a majestic or 
pompous manner. 

Grazioeet gracefully, this term is very 
often mis-spelt, whereby it produces a 
very ditferent effect, being then 

Gratio90f which signifies a harsh rough 
manner, and is peculiarly applicable to 
those scenes of acute distress, devasta- 
tion, and phrenzy, .which are occasionally 
represented on the stage. 

Larmotfonte, or dohroao, in a -peeping 
«orrowiul manner. 

Piano, or /», or pin piano, orpp, these 
indicate a low soft manner; the word pin 
inclining to the extreme, in contradistinc- 
tion to 

Poco, which means only a little, or 
rather as poco allegro, rather allegro. 

Forte signifies strong and firm. 

Fortimmo, or forte forte, or ff, in the 
strongest manner. 

Mszzo, signifies middling, as mezzo so- 
prano, a middle soprano ; or mf, mezzo 
forte, middling strong. • 

DolcCt soft and pleasing, as dolce ex- 
pressivo, to be expressed in a touching 
soft manner. 

Mof but. 

Mti, not 

Troppo, too much. 

Mm, less, as menforte, less strong. 

QwMi, rather, or like ; *• andante, quasi 
allegretto ; ma non troppo." ** Andante, 
inclining to idlegretto ; but not quite so 
fast" (as allegretto.) 

Con, with, as con giusto, with taste. 

Seuza, without, as seuza sordini, with- 
out sordini (or mutes.) 

Crescendo, increasing in force. 

Diminuendo, decreasing in force. 

Accelerando, quickening in time, but 
gradually. 

BeUentando, or ritardando, becoming 
slower, but gradually. 

Hinforzoi or rf» or rinf, to reinforce 
that particular note. 

Jmcb, enough, as allegro assai, rather 
more than less than allegro. 

Stoccato, means to sound each note dis- 
tinctly. 

Loco, we sometimes see music marked 
to be played an octave higher or lower 
than octave minim ; with a waved line 
over the passage to be thus raised or de- 
pressed, when the word loco, or a loco, 
directs the music to be played at that ex- 
act' pitch wherein it is written. 

Arpeggio is a mode of playing the notes 
of a chord in succession, so as to imitate 



the sounds of a harp ; of tkii a specimen 
is given in Example 33, where the chord 
of C natural is arpeggioed in various 
ways. 

' Syncopation is a peculiar manner of div- 
ing (As it is termed) one note into an- 
other ; thus, at Example 34, a bar appears 
to be made of one quaver, three crotch- 
ets, and one quaver ; if these be all play- 
ed as they are written, at the same time 
giving the whole a kind of half-slur, the 
syncopeted effect will be produced. 

•Appoggiatura is the introduction of a 
grace, not included in the amount of the 
measure in a bar ; but which is to be de- 
ducted from the note to which it is con- 
nected by a little curved line, as seen at 
Example 35 ; the performance of which 
is explained -at 36. In this* example it 
much resembles a brief syncopation; the 
appogg^aturas, and indeed all graces, are 
usually in very small notes. 

Tempo, or tempo piano, after acceleran- 
do, or retardando, or rellentando, this di- 
rects the music to be resumed in its ori- 
ginal time. 

Pauae, or point d^orgue, marked by a 
semicircle, see Example 25 (above or be- 
low a note), with a dot in its centre, im- 
plies a rest of all the parts, or a cadence. 

Tutti means that the whole band should 
join ; as in the reinforcing parts of con- 
certos, &c. Tutta forza means ** with all 
your force." 

Fin, or fine, shews where the piece, or 
that division of it, ends. 

. Da capo, or D C, means that you should 
begin again at the head of the piece, and 
proceed until you come to fine. This is 
one of the si^ns of a repeat, and is usual, 
ly accompanied by a figure resembling 
an S, with a stroke through it perpendi- 
cularly, and with two large dots on each 
side, see 31; so often as you see this 
mark, it refers you to the beginning, or 
subject, or to such part as has a. similar 
figure prefixed, and terminates either 
Vith fine, or with a point d'orgue, which 
in such case is a final. 

There are various kinds of repeats, as 
follow : the single preceding repeat, see 
28, is known by a strong double bar, 
crossing the stave, in the same manner as 
those single bars which divide the mea- 
sure into equal portions, and dotted with 
two 0^ more large dots to the left. The 
single succeeding repeat is known by 
two or more dots to the righl of the dou- 
ble bar, see 29. The double repeat is 
dotted on both sides of the double bar, 
see 30, and directs, that both the preced- 
ing and the following parts should be 
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repeated. Whereas, where the ban are 
dotted onljr to the left, only the preced- 
ing part is to be repeated; and vice 
vena. 

Mottra, or direct, is placed in a half bUr 
ending a line, to shew what is the first 
note in the next line, see 32. 

Brtrwra means a highly worked com- 
position, in which the vocal performer is 
expected to execute difficult passages 
with great skill and propriety of expres- 
sion. 

MCJSICAL /tit/rtnlien/t. Notwithstand- 
ing the great number of instruments in 
use, and the vsst alterations that hare 
within these few years taken place in 
their construction, yet we cannot boast 
of much ori^nality ; nor can we assert, 
that so much improYement has been made 
in this branch of mechanism, as the theo- 
ry and practice of music have received 
since the time of Guido, or even of the 
justly famous John de Murio. A retro- 
spect of ancient dates will convince the 
inquisitive reader, that what we now term 
inventions are, with very few exceptions, 
plagiarisms from the common practices of 
musicians, &c. at a very remote period ; 
some may be correctly traced to several 
centuries before the Christian era. In de- 
scribing the instruments in modern use,we 
shall deduce their respective genealogies, 
and shew that many, which, by the best 
accounts we can obtain, were in high re- 
putation among the Greeks and other na- 
tions, have, like the secret of rendering 
glass malleable, been altogether commit- 
ted to oblivion. Of a few we have, in- 
deed, an imperfect idea, furnished to us 
by some antique medals, bearing figures 
of musical instruments now unknown; 
but of which only the form can be thus 
understood ; their intonations remain 
concealed. 

We shall endeavour to detul the vari- 
ous instruments, of which we are about to 
furnish a concise description, in such a 
manner as may at once establish a regu- 
lar system, and enable the reader to pro- 
ceed with his investigation in a familiar 
and satisfactory manner. The first step 
towards this important point is, to form 
them into classes, as follow : 

First Class. Instruments of percussion, 
whether pulsatile, as a drum, or as a piano- 
forte ; or plectrate^d, as a guitar, or a harp, 
•r a harpsichord, &c. 

Secmd' Class. Instruments of inflation ; 
such as the organ, trumpet, flute, &c. 

Third Class. Instruments of collision; 
such as the violin, and the celestina. 

Our plan will be, in the first instance, 



to describe those instniments which are 
now in general use, together with their 
inodem varieties, and t9 point out the an- 
cient instruments from' which they ap- 
pear to have originated. Thus, consider- 
ing it to be the principal and roost popu- 
lar of the first class, viz. of percussion, we 
shall begin with. 

Tfni Grand Piano-Forte. This admirable 
instrument resembles the harpsichord in 
form, but its action and tone are far su- 
perior. Its wires run longitudinally along 
the belly, or sounding board, supported 
atabout two-thirds of an inch distance by 
small low curved battens of beech, or 
other wood, on which are short pins, 
firmly driven into the battens, for the 
purpose of keeping the wires perfectly 
parallel. These battens, which are call- 
ed bridges, determine the lengths of the 
several wires ; though the latter pass be- 
yond them for some distance ; being loop- 
ed on at their further ends to stout pins, 
driven firmly into a solid part of the 
frame-work, and coming over that bridge 
which is next to the keys, with which it 
is parallel, and winding on a set of iron 
peg^ ; which, being driven deep into a so- 
lid block of hard wood, are turned either 
right or left by means of a small instru- 
ment called a tuning-hammer, and are 
thus tightened or relaxed at pleasure. 
The shortest wires are the thinnest, these 
lie to the right, and give the upper notes. 
The largest wires are to the lelTt, and give 
the lowest notes : those between them 
are longer or shorter, according to their 
situation, their several lengths increasiog 
as they approach towards the left ude of 
the instrument { forming, by means of the 
bridges, which lay obliquely, a triangular 
figure. Each note has three wires, lyings 
within, rather less than hsJf an inch in 
breadth ; these are equidistant, and pro- 
ceed to three rows of tuning pins, so that 
the tuner cannot mistake as to which of 
the three wires he acts upon. The wires 
are chiefly imported from Germany ; our 
artisans not having as yet acquired the 
mode of giving them a due degree of 
temper. Those of the higher notes are 
of brass, and commonly begin with No. 8, 
9, or 10, gradually increasing in thick- 
ness until they reach the extent of about 
four octaves, when they give place to 
copper wires, which produce a deeper 
sound. A few years back, piano-fortes 
rarely exceeded four octaves and a half, 
or at most five ; but, latterly, they have 
been very generally manufactured with 
what are termed additional kejrs; which 
extend the compass upwards from F in 
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&U, to double C in alt. Mr. Kirkman, of 
Broad-street, Soho, further extended the 
compass do «rn wards, from double "^ to 
double C, giving: <^ gfreater and a much 
richer scope of bass. But such additions^ 
necessarily increasing; both the aixeof the 
instrument and its powers, disqaaltfiet 
those so constructed from adaptation to 
small rooms. To remedy this, g^nd pia- 
no-fortes have been made in a vertical 
form, so as to resemble book-cases, &c. ; 
they answer well, but in general over- * 
power a weak voice : their convenience 
is obvious. 

The wires of the piano are maide to 
sound by means of small wooden levers, 
called hammers, each of which has a ris- 
ing projection at its end, covered with 
many Iblds of leather, so as to produce a 
clear tone. These hammers are impelled 
upwarcls by means of the keys, which be- 
ing depressed by the fingers, and ba- 
lancing on small flat battens, on which 
they are arranged, and kept steady by 
strong^ pins pas^ng through near the 
points of equilibrium ; also having little 
knobs of pump-leather standing on stems 
of wire, at their inner ends, cause the le- 
vers to rise on the least touch of the fin- 
ger, with a smart stroke, so as just to 
touch the three wires of their respective 
notes. The levers being fixed to a frame, 
parallel with the keys, by means of vel- 
lum binges, return instantly to their 
places, and Uy on a small parallel apron 
covered with baize, so that no rat- 
tling nor jingling results from their 
retrocession. These hammers may be 
distinctly seen when working, as they 
pass through a broad slit made in the 
sounding-board, the whole breadth of the 
instrument. At the inner extremities of 
the keys are small pieces of buff-leather, 
which take off the sound that would else 
proceed from their contact with the 
shafts of the dampers ; which are contri- 
Tances for stoppingthe tonesof such wires 
as are struck by the hammen, so soon as 
the finger is taken off from the key. The 
devices for damping, as it is technically 
called, have been numerous ; and their 
severaJ inventors have never failed to up- 
hold their own modes, as the ne pha ultra 
of ingenuitv. It would, perhaps, be im- 
possible to detail their several merits with 
any show of utility to the reader, or with 
impartiality to the inventors : if, however, 
ttmpKcity of construction, certainty of ac- 
tion, and facility of repair, may give a 
elaim to pre-eminence, the common ba- 
lance-damper may assuredly urge its pre- 
tennons to the pahn. This i^ nothing 

VOL. yiiT; 



more than a round fctem, like a Mmttce" 
dar-pencil, which is crossed at right an* 
gles by a flat bar, one of whose ends is 
slit, so that it mMf be guided by a slender 
perpendicular pin^ as it rises, in conse- 
quence of the key's pressure upwards s 
at the other end is a small piece of bravA 
cloth, single or double, according to the 
powers of the wire (the longest vibrating^ 
most forcibly ) . This little piece of cloth, 
by falling on the wire when the key is 
released, instantly stops the sound. The 
reader will, from this description, collect^ 
that when slow passages are played, th« 
continuance of each note is in exact ra« 
tio with the time of the key's being 
kept down ; and that, in rapid passages, 
where the touches are light and transient, 
even defying the Quickest eye' to follow 
the movements of the fingers, the opera- 
tion of the dampers must be as rapid as 
that of the hammers, else a confusion of 
tones will be heard. 

Most grand piano-fortes have two* pe« 
dais, one for each foot, communicating 
with the interior. One serves to raise all 
the dampers completely, which in tun- 
ing is a cohsiderable convenience ; the 
other serves to throw the whole of the 
key-frame to the right, more or less s by 
this means the hammers are slid at the 
same moment, in a body, about a quarto^ 
of an inch to the right ; so as to quit 
either one or two, at pleasure, of the left 
hand wires of eaoh note ; and to strike 
upon only one, or two, as judged proper 
for the greater or leas diminution of 
sound. Other pedals are sometimes a^ 
fixed, for the purpose of opening a kind 
of flat cover, like Venetian blinds, laying 
over the wires, thereby to allow more or 
less sound to pass. Tlie sounding-board, 
or belly, is made of very fine narrow 
deals, chiefly imported from the conti- 
nent, so closely joined that, in many, no 
line, or indication of junction, can be dis* 
tinguished. This belly returns the sound, 
causing it to reverberate very forcibly. 
The long keys are exteriorly covered 
with ivory plates; and the semitones, 
or sharp and flat keys, are made of ebo- 
ny : they stand higher, but are nearly two 
inches shorter than the keys of the natu- 
ral notes. / 

> The Harpnchord is of the pleetrated 
species, whereas the piano-forte is of the 
pulsatile. The former resembles the 
g^nd piano-forte in every instance, ex- 
cepting that, in lieu of hanuners, it has 
jacks; which, rising perpendiculariy^ 
pass the wires, and by means of short 
pieces of stiff quill, projecting froi^i 

li 
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their Mm, ditpliee the wires from 
their right linei, and comequently cause 
them to sound so soon as the quills have 
passed. The dampers of the harpsichords 
are on the jacks. This instrument is 
partly derived from the polyplectrum of 
Gttido. 

The Square Piam^Forte is veiy differ- 
ent in form from the grand. It, however* 
has an aetion, or morements, nearly simi- 
lar. Its belly is short, and the bridge, or 
the sounding board, is rather curved. In 
some the tuning-pegs, which are four or 
five in a line, form a kind of column on the 
right ; in others they are immediately 
beyond that bridge which is nearly paral- 
lei with tike keys. Each note has two 
wires ; those in alt, and indeed, down to 
G on the def-line, are usually steel, from 
No. 8 to 12 ; the middle notes have brass 
wire ; about half an octave of the brass 
part is furnished with copper ; and the 
eight or ten lowest notes are of brass 
wh«, on which a thinner wire of the 
same metal is wound in an open spiral 
manner ; whereby a deep tone is produc- 
«d. A patent has lately been taken out, 
by a manu&cturer in Golden-square, for 
bass notes, formed entirely of spiral 
wires. This is founded on the principle 
of increased length giving an increase of 
"tone : these bass notes are, no doubt, 
louder than those on the common con- 
struction, but it remains to be ascertain- 
ed how far they can bear comparison 
-with them in other essential qualities. 
The square piano-fortes are made with 
pedali^ but not for sliding the keys and 
remoTing the hammers laterally. That 
could noVbe done to any purpose in this 
instrument; as the wires, instead of re- 
ceding from the player in a perpendicu- 
lar line with the keys, lie across at nearly 
-right angles. One pedal is all that is ne- 
cessary, namely, to raise the dampers 
while tuning. Many young ladies raise 
,the dampers while .playing, for the pur- 
.pobe of increasing the sound ; they cer- 
tainlv succeed : and, at the same time, 
.produce an abominable jargon, highly of- 
fensive to a good ear ; and, in general, a 
sure proof of the want of a delicate fin- 
ger, and of judicious expression. 

We have one species of the piano- 
forte of whi(^h the notes are formed by 
collision ; this is the C^utiwh whose re- 
markably soft and fascinating tones re- 
sult fVom the passage of silken lines over 
its wires. The action of this instrument 
cannot easily be described in writing ; we 
win, therefore, pass «n to the consixlcraF- 
tion of the 



Spinei, This is a pleetrated instni- 
ment ; iu shape is not much unlike a harp 
laid horizontally. It is cased the same as 
a piano-forte: the notes have double 
wires, almost wholly of steel, there being 
but few of brass ; they are touched by 
jacks, as in the harpsichord : and, like it, 
the tones are reiy wiry and rough. Its 
compass is rarely more than four octayes, 
or at most five. This instrument is com- 
pletely out of vogue : such as we now 
• see are, in generjl, from 25 to -50 years 
old. It evidently was the parent ot the 
harpsichord, as that was of the several 
kinds of piano-fortes. 

Beyond the spinet we find the VirgmaU 
which for a long time stood its ground. 
The citfrie, which was a little box, with 
wires on its lid. The maga^ which had 
it^ notes turned in octaves* And the clan- 
chord, or dumb-spinet, which was much 
used in nunneries, having its wires 
wound round with silk ; it yielded a pecu- 
liarly soft, but low sound. This instru- 
ment seems to have been in vogue for 
a great while; though now extremely 
scarce, and only to be found in religious 
institutions on the Continent. 

We must do the English manu&cturers 
of the present age the justice of saying, 
that, for power and clearness of tone, 
freedom and eertamty of motion, ele- 
gance of finish, fibcility of touch, and 
standing in tune, they stand unrivalled 
throughout Europe. The names of Tom- 
kinson and Kirkman, for grand pianos 
and of Clement! and Broadwood, fo^ 
square pianos, stand eminently conspicu- 
ous in this branch of mechanism ; but to 
obtain excellent instruments, even of 
their make, application should be made i 
to them, and not to the paltry retailers of 
a few; which, though made by those 
manufacturers, are of a very inferior de- 
scription, suited to the low prices paid by 
such advertising gentry. | 

The Barp next dums our notice: its 
form and manner of performance being 
ao well known, require but Uttle deacrip- \ 
tion. The name of this instrument is 
supposed to be derived from the Arpi, a 
people of Italy, to whom its invention is, 
by many attributed ; though others ss- 
sert that the Arpi received it from the 
Irish. The Hebrew harp was said to be 
remarkable fi>r its beauty, and for the 
great extent of its scale ; the latter was 
supposed to surpass that of the modem 
harp, whi<^ does not exceed five octaves. 
Ours is always tuned to the same pitch, 
generally £ flat, and its aemitones are 
made by a niimt»er of pedals, placed 
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i^\md the baie, or plinth, on whicli it 
tunds ; these communicate with the top^ 
piece by moons of a hollow column la 
front of the strings ; on being pressed by 
the foot, they cause the strings (which are 
chiefly made of what is usually called 
at-gut, the grayest being of flock^ilk, 
corered with fine wire) to be shortened 
by projecting tops, and thus to give a 
tolerable chromatic effect. The Irish, 
and the Welsh, used to be famous for 
their performance on the harp ; but, at 
present, only a few itinerant bards are to 
be found in those countries : these pre- 
serve the tradition of many very appro- 
priate national airs ; but their execution 
n not to be compared with those of our 
great masters : nor are their harps to be 
rated with those superb instniments 
made by our best manufacturers, Evard, 
£rat, &c. 

The antiquity of the harp appears to 
be as remote as it is certain. The psal- 
teiy, called by the ancient Hebrews the 
nebel, aeems to have been a kind of harp. 
The simi-cum of the ancient Greeks 
vasofthis species also. The epigonum 
was of very ancient date, beyond what 
we can trace ; it had forty strings ; but its 
scale is certainly lost. The tripodian, 
invented by Pythagoras the Racyn- 
tbian, was a species of harp, *on which 
three different keys, or modes, were 
prepared : by turning the tripod round 
with the foot, either side could be 
presented to the performer, who Chang* 
ed his key at pleasure. A vase at the 
top answered the purpose of a sounding- 
board. 

The Qviiar^ or Ottemf is mtich in use 
among the Spaniards, and their neigh- 
boars ; it was also in vogue with us many 
years back; when some improvements 
were made, particularly the addition of 
six keys, corresponding with the six 
wires; thes^ were called boXed guitars, 
and by some> piano4brte-guiUrs. The in- 
strument, as we see it in England, has 
a broad neck, on which are various frets, 
ttade of wires, fixed into the finger-- 
board, at right angles with the wires- 
these being the guides fOr Ifte fingers to 
n»ke the several notes, by pressing be- 
tween the frets ; the bridge is very low, 
and stands behind a circular sound-hole, 
covered with an ornamented and perfo> 
»ted plate ; the body of the guitar is of 
an oval form, the sides perpendicular to 
the belly and back. This instrument is 
strung peculiarly : the upper open note, 
^, is of double steel wires, about No. 4 ; 
tbe second, E, is also double, No. 5 ; the 



third is of brass, double, atid gives 8 ; the 
fourth is double, of brass, and gives G, 
an octave below the upper wires; the 
fifth is E, an octave below the second 
wires ; and the sixth is C, the octave be- 
low the third. The two last are single 
wires, covered with very fine wire ascloae- 
]y as possible, like the fourth strings of 
violins. The wires loop at the bottom to 
little ivory studa^ and at the top to small 
steel studs, moving in grooves, each oi 
them winding up with a watch-key, so a| 
to put them in tune respectively. The 
Spanish guitar is strung with cat-gut pari* 
ly ; but the lower notes are, like those of 
the harp, made of floss silk, covered veiy 
closely with fine wire. 

There has been a late invention of what 
is called a Marp Guttata but it does not 
seem to merit the name of an improve«> 
ment. The compass of the instrument is 
increased by some long strings; but it 
appears to us, that the simplicity, which is 
the characteristic of the guitar, is tbuf 
unnecessarily violated. We have few^ 
if anv, makers or performers of note in 
this branch; though some ladies sweep 
the notes with considerable grace and 
effect. The plectrum is out of use ; tho 
thumb and fingers of the right hand 
touching the strings while the fingers of 
the left move among the frets. 

This genus of instruments includes an 
immense variety, chiefly of very remote 
antiquity; the name of the guitar^ we 
are confident, was borrowed, not as some 
assert from the Spanish, nor from the Latin 
cithara ; but from the very ancient Hindu 
word sittarah, or sittar, which exclurively 
applies to an instrument with a very long 
neck, and mounted with four very smaR 
steel wires passing over a low bridge^ 
that stands on a piece of tough untanned 
sheep's skin, spread over the surface of 
half a gourd or callibash. We have every 
reason to suppose the sittar was unknown 
in Europe until Alexander visited India. 
The scale of the sittar is very cdnilnedk 
though the performers do not ne^ect the 
scope riven by the neck, which is nearl^ 
a yald long, and about an inch and a quar- 
ter in breadth, to produce many very un- 
pleasant notes, high in alt^ on the first 
Wire : sliding their forefingers up as high 
as they can reach, and shifting with one 
finger only, among the frets, which are 
extremely numerous. The octachord, o* 
lyre, of Pythagoras, had but eight notes; 
the pandoron was also of the lute kind ; 
the bandora was the same : the chelys 
was more like our modem guitar ; the 
theorbo, or a«ch4tttej is still in use in Ita- 
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•Mni to hive been the bans of 
e harp guiUr before mentioned. It 
liaa, however, two necks, of whicb tibe 
longest is appropriated to the bass-notet: 
if we are correctly informed, it is ex- 
tremely difficult to perform well on the 
tbeori>o ; but the sweetness of its tones 
compensates for the trouble of attaining 
pertection. The lute much resembles 
the guitar, and is supposed to b« equally 
ancient ; it has six rows of strings, and is 
|>erformed like the rest of this genus. 

The lyre is held to be even more an- 
cient than the sittar ; though we have lit- 
tle or no information whereon we can 
depend, as to its scale, or its mode of 
performance. This instrument is seen on 
many ancient coins and statues, especially 
of Apollo. We have several fabiUous ac- 
counts of its origin, and of improvements 
in days of yore*; but we cannot take up- 
on us to follow the track of a lon|^ list of 
heathens, to whom much merit m this 
particular has been ascribed, since no be- 
nefit or particuUr gratification would re- 
Milt to the generauty of our readers, nor 
would the instrument be better describ- 
ed, for it is a known tnith» that all our 
acquaintance with it is from representa- 
tion only. 

We now come to the Ihikimeri it is 
nothing more than a small triangular flat 
hoiLj in which is a shallow soundinjg^ board, 
having two bridges that approximate to 
each other as they retire trom the per- 
former. Over these bridges the wires 
are stretched in the usual way. The 
node of neiformance is by means of two 
little sticks, armed with small knobi» 
partly of cork, and partly of hard wood* 
ao as to make the tone more or less soft ; 
it is at the utmost but a low sounding in- 
strument, though of a pleasant tone. The 
acale is various, but commonly about 
three octaves; some have double wires. 
The people in the northern part of Hin- 
dostan hav^ a kindof dulcimer made of flat 
ateel bars, vuying from two feet to only 
a few inches in length ; these are all fixed 
by means of wedges into a slit between 
two battens, and protrude horizontally 
over a small box, wnich serves as a sound- 
ing board. The note of each is neces- 
aarily fixed, so that this instrument is al- 
vavs in tune. The sounds are produced 
either by a kind of plectrum^ applied to 
t)ie ends of the bars ; or they may be 
touched by small knobbed sticks. Many 
of the natives in that part perform the 
commoiiairs of Hindostan very pleasing- 
ly on this kind of dulcimer. The tones 
ar^ not unlike (hose of very small chimes. 



The sticado, or rigots, is of this specief, 
and consists of a long wedge-formed 
box, at the bottom of which two ridges 
are made longitudinally; on these nar- 
row flat pieces of sonorous wood, of 
glas% or of metal, fiat below and arched 
above, are placed side by nde, but not in 
contact ; ao that the longest pieces from 
the lowest notes gradually become 
more acute, as the pieces are shorter to- 
wards the narrow end of the box. The 
notes of this instrument are produced 
like the former: the scale varies; but 
rarely exceeds two octaves and a half . The 
tones are peculiarly articulate, whence 
many have erroneously called it the stoc- 
cato : and as it was formerly much in use 
among rustics, who could easily (instruct 
the whole apparatus, the additional de- 
Mgnation of pastorale was given. 

The MimcaUGUuseM, when touched 
with sticks, resemble this instrument more 
than any other. The glasses are of vari- 
ous sizes, according to the grave or acute 
notes they are to yield. Some, sets sre 
well in tune, but others require to have 
more or less water poure^ in, to bring 
them to their proper pitch. Some per- 
formers execute difficult pieces • with 
wonderful adroitness, though but very 
few can produce the rim' tone, »'. e. by 
touching the rims with their fingers' ends, 
so quick and so effectually, as to vie, in 
point of execution, with the sticado 
mode. The cistrum, or citron, was an 
instrument of this species, Ibrmerly in 
use among the Egyptian priests ; we do 
not know sufficient of it to give any par- 
ticular description, though it appears to 
be the parent of this genus. 

BeUti Chmett Ca/nUonB^ &c. slso apper- 
tain to the class of percussion, they be- 
ing all struck, either by clappers sus- 
pended within them, or by hammers from 
without We have some excellent bells 
in various parts of England ; but veiy 
few chimes, and those few so vilely regu- 
lated, as to become a disgrace to their 
keepers, and a nuisance to the public. 
On the continent the chimes of many 
churches are objects of admiration. We 
may often be well entertuned with die 
canllons, sometimes suspended over the 
cages* of squirrels, &c.; which being 
touched by small projecting wires on the 
eircuhr cage, the same as is done for 
notes on a bairel^rgan, produce a pleas- 
ing effect, especially when they are either 
touched in succession, like a peal of beUi, 
or are made to perform some little air. 

The most sonorous instrument of this 
class is the Gwg^ in genciod use tjuough- 
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out Cbina, and occt«onally to be seen in 
other parts of Asia. Some of these im. 
mense, round, flat masses of bell metal, 
or other mixture, measure' nearly a yard 
in diameter, and weigh seven or- eight 
hundred weight; we have indeed heard 
of them much larger. In a still day, 
their sounds may be heard from two to 
three miles very distinctly. An author of 
eminence observes, that the tone of the 
gong cannot be appreciated ; but, tliough 
we aidmit the difficulty, we must observe, 
as has already been remarked under the 
head of Mvsic, that every atom in na- 
ture, when at liberty, and not damped by 
contact with others, possesses some par- 
ticular sound, replicating to some division 
on our scale. The gong is struck with a 
wooden hammer. We may consider the 
modem cymbals as a species of the gong; 
these are two plates of mixed metal, of 
various sizes, but generally near a foot in 
diameter, and about the sixth, or fifth, of 
an inch in thickness ; cupolaed in their 
centres, for about three inches, so as to 
resound forcibly, and to fit into each hand 
of the perfi>rmer, who u^ually strikes 
them in a passing manner to only the first 
and third notes of the measure. The ef- 
feet of a pair of cymbals in a military 
band is grand; it is a powerful reinforce- 
ment to the accent, so as to render it al- 
most impossible for the soldiers to step 
out of time ; but, heaitl at a small dis- 
tance, cymbals are distressing to a well- 
tuned ear ; they are seldom, if ever, of 
the same intonation ; and, when clashed 
together in the usual mechanical manner, 
yield a harsh and distracting «ound. The 
nakokus is a kind of cymbal, which, hang- 
ing in pairs near the altars of the Egyp- 
tian churches, are clashed together to 
beat the time. The Asiatics, in their 
bands, and in their religious ceremonies, 
use diminutive cymbals, not more than 
three inches in diameter, and rather bell- 
shaped. 

<>f the Drum species we have an abun- 
dant variety. The side or military drum 
is well known ; it is monotonous, out ha« 
bit has so far reconciled us to its uses, 
that we consider it as a musical instru- 
ment, though it is not in strictness entitled 
to that designation ; nor is any instrument 
of this description to be so classed, -ex- 
cepting the kettle.drum,or timbale, which 
being regularly tuned, the one to Uie key 
note, and the other to its fourth below, or 
fifth above, are satisfactorily and effici- 
ently introduced into full bands, in which 
their emphasis, their powers, and their 
thundering roll, frequently prove verj 



acceptable aids, and produce the richest 
effects. The kettle-drum derives its Eng- 
lish name from its form, the bottom being 
a larg^ semi-spherical kettle of copper, 
and the head being of vellum stretched 
on a metal hoop, which being lowered or 
raised at pleasure, so as to vary the inter- 
nal measurement, can be tuned precisely 
to any g^ven into»iation. They are ac- 
counted bass-instruments, on account of 
their grave sounds. Though our cavalry, 
for many years, were generally provided 
with kettle-drums, yet they were not of 
our own invention ; nor were they known 
in Europe before the holy wars, when 
they were first adopted from the Saracens, 
or Moors, who were accustomed to carry 
them, of immense bulk, suspended on ei- 
ther side of camels ; the driver beating as 
the animal moved on. The Asiatic princes 
consider the kettle-drum as the indication 
of royalty ; or, at least, of pre-eminent 
rank and power; accordingly the naugau- 
rah, or nagarah, is even to be heard in the 
kobats, or musical balconies, over the 
gates of princes, and in all state proces- 
sions : it is likewise used by the priests of 
the Mussulman religion, to announce the 
hour of prayers, &c. The designation, t. e. 
naugaurah,is to be found in Hindu manu- 
scripts, of a much older date than any of 
our European records, or authenticated 
traditions. The musicians of Hindostan 
likewise use a very small pair of kettle- 
drums, with wooden bottoms, which they 
call taublahs ; these are fixed in the cloth 
they pass around their waists, and are 
beat with three fingers of each hand, in 
a very peculiar manner, and producing 
very curious effects, according as the fin- 
gers are more or less protruded towards 
the centre of the taublah. Their note, as 
in our side drum, is perfectly adventitious. 
The bass drum, by many called the Turk- 
ish drum, is very large, and usually car- 
ried cross-ways before the performer, who 
beats one end with a short club, having a 
large knob at its end ; the left hand is pro- 
vided with a lighter stick, or a bunch of 
split rattans, &c. so as to vary the sound 
considerably; but only the right hand 
beats upon the accented parts of the mea- 
sure. This instrument is derived from 
the Indian long-drum, called the dole, 
which, instead of being cylindrical, is of 
a barrel-form, contracting much towards 
the ends, which are covered with raw 
skins of different thickness ; no stick is 
used, the performers beating with their 
fingers. 

The Tabor is a small drum, so flat, that 
the two heafls are not more than three 
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Inches asunder. It is only used as an ac- 
companiment to the pipe, for dances, &c. 
The tambourine is a kind of drum with 
onty one head, the other end of the hoop, 
vhich is not more than four inches in 
breadth, being open ; the head, which is 
of the best parchment, is fixed to an iron 
rim, and by means of screws fixed to the 
exterior of the hoop, can be tightened at 
pleasure. The performer puts the thumb 
of his left hand through a hole in the 
hoop, lined with an ivory, moveable bush 
or box, to prevent chafing. In this man- 
ner he whirls the tambourine about, and 
makes the brass jingles, or cymbals, (as 
they are calledV which are inserted in 
purs, through slits in the hoop, strike so 
as to produce various sounds, either clash- 
ing or tremulous, according as he may 
apply bis right hand. The performer 
should have plenty of well pulverized 
resin strewed on the face of the tambou- 
nne, so that when he rolls, by means of 
the tip of a finger being rubbed thereon, 
the instrument may sound well. The mi- 
litary tambourines have generally an iron 
bar across the interior, furnished with 
bells of various sorts and sizes. This in- 
strument was for some years much in 
vogue among the English ladies, as an ac- 
companiment, jointly with a triangle, for 
the piano- forte. It is not easy to account 
for so heterogeneous an assemblage, un- 
less in the opportunity afforded of display- 
ing symmetry of form and graceful ac- 
tion. The good sense of the sex, how- 
ever, speedily dismissed so absurd a com:- 
bination, and allowed our ears to be again 
delighted with the purity of harmony, 
supporting the melody of a fine voice. — 
Though the term tambourine would im- 
ply it to be of French invention, and .to 
mean only*a little drum, we are rather 
disposed to believe it originated in the 
coonjery, which is extremely like it, 
though smaller, and has been in common 
use throughout Asia for centuries, and 
which probably received its designation 
from being always employed among a 
tribe,called the Coonjoors,or Sampareahs, 
who get a livelihood by catching and 
showing snakes. It is beat with the fin- 
gers of the right hand ; and in possession 
of a good performer, yields a variety of 
intonations, far from disagreeable, and 
partly caused by the pressure of the fin- 
ger of the left hand, by which it is held. 
Thisinstrumentrarelyexceedsnineinchek 
in diameter, nor is the hoop usually more 
than three inches broad, generally less ; 
\?A ^^*^ ■* either of bladder, or of raw 
kid-skin scraped extremely thin. The 



ancients had drums of various descrip- 
tions ; such as the timbrel, which appears 
to have much resembled the common 
Asiatic long-drum, or- dole; and the mu 
naghinim, which cannot be classed with 
any other instrument, it being a hollowed 
board, over which a chain was stretched, 
and which, passing through baUs of iron. 
Sic. was beat, and swung round, so as to 
occasion a deafening noise. 

The Triangle is a round steel bar, about 
the third of an inch thick, made into an 
equilateral triangle, and beat with a little 
piece of the same metal ; it forms a pas- 
sable accompaniment in a military band, 
and in country dances seems to give a life 
to the music. It appears to be of a very 
ancient invention, though revived only 
within these few years. 

The Caatagnet waa originally made of 
two hollow cbesnut shellsy which, being 
connected by a string passing round the 
outside of the middle finger, were rattled 
together, according to the measure, while 
dancing, each hand having a pair. Castag- 
nets are in general use among the Spanish 
women ; but instead of chesnut shells, as 
their name indicates they should be, they 
are now commonly made of sonorous 
wood. There is another kind, made of 
small shin-bones of animals, of Which one 
beii^ held between the fore and middle 
fingers, and another between the middle 
and third fingerar, they are rattled toge- 
ther for the same purpose. 

We believe these to be all the instiu^ 
ments of percussion known to us, except- 
ing, indeed, some of the most trifling, 
which do ndt merit a place in this work. 
The next class, namely, instruments of 
inflation, now comes under consideration; 
the principal of these is 

The Organ, an instrument of the high- 
est antiquity ; in the structure of which 
the greatest ingenuity has been displayed. 
The reader cannot expect to find here a 
detailed description of so very complex an 
instrument ; but we shall endeavour to 
afford such a perspicuousand general out- 
line) as may exhibit the principal psrts 
sufliciently for his purpose. The most 
difficult to make properly is the wind- 
chest, which is an extensive, horizontsl 
box, so closely fitted and prepared, as to 
retain the wind impelled into it by various 
large bellows, which must be numerous, 
and capacious in proportion to the size 
of the wind-chest. Tne quantity of wind 
in it is always known t6 th6 organist by 
means of a tell-tale, or index, which rises 
and falls in proportion thereto. The top 
of the wind-ehest is bored with severu 
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lines of apertures, proportioned to the 
sizes of the pipes they are to receive,those 
of the bass notes being the ]arg;est; but 
all the pipes in each row being different 
as to their interior construction, and 
consequently producing very diiierent 
sounds, each row is caUed a stop, and has 
a plug appropriate thereto, acting upon 
a slide, which shuts or opens the whole 
of that row at pleasure ; and is called a 
regist^. There are as many of such rows 
of apertures or registers, as there are 
kinds of tone or stops in the organ: 
some having few, others having nume- 
rous stops. The wind is prevented es- 
Qapingivom the wind-chest into the pipes 
by valves, which are opened only when 
the performer presses the keys respec- 
tively ; when, by means of communicating 
wires, the valves are pressed down, and 
the wind passes Into the pipes. When the 
key is quitted, the pressure of the wind» 
aided by a spiral wu-e spring, shuts the 
valve, and that sound of the pipe instant- 
ly ceases. In order to regulate the force 
of the sound, most church organs have 
either two or three rows of keys, where- 
by a greater or less number of pipes may 
be 6Ued, and the powers of the instru- 
ment be controlled into what is called the 
small organ, or let loose so as to become 
the full organ. The pipes suited to the 
bibber notes are made of mixed metals, 
chieDy grain tin and lead ; they increase 
in length and diameter in proportion to 
the note ; until, metal pipes being no fur- 
tber applicable^ square ones of wood are 
substituted in their stead for all the lower 
notes. The dimensions of all the pipes 
of an organ are regulated by. a scale or 
diapason, formed for the use of manufac- 
turers in this line, and apportioned to 
every size of instrument usually made. 
Klany designate the organ accoiding to 
the length of its lowest liote, t. e. a six- 
teen, a twelve, or an eight foot organ, 
such bein^ the dimensions of the main 
wooden pipe. Some organs have been 
built on the continent, whose powers 
were immense, causing the largest cathe- 
drals to vibrate sensibly with their sounds. 
The following are the stops usually made 
in a great oripin ; The open diapason, in 
which all the pipes are open at the top ; 
this is a metallic stop. The stopped dia- 
pason ; the bass notes of this, up to the 
tenor C, are always made of wood, and 
are stopped at their summits with wooden 
plugs, whereby the tone is very much 
softened. The principal is the middle 
•top, and serves, when tuned, as the basis 
for tuning all the Pt^er parts, above and 



below ; it is metallic. The twelfth is me- 
tallic also, and derives its name from 
being a twelfth, or an octave and a half 
above the diapason. The fifteenth, so 
called, because it is two octaves above 
the diapason. The sesquialtera, compos- 
ed of various pipes, tuned in the parts of 
the common chord; the upper part is 
often called the comet." The furniture 
stop is veiT shrill, and in some passages 
has a pecufiar fine effect. The trumpet 
is a metallic stop, and derived its name 
from the instrument it so admirably imi- 
tates ; this peculiar tone is produced by 
means of what is called a reed, but is in 
reality a piece of brass, on which the wind 
acts forcibly, ^ving a roughness to the 
sound, which is further cnanged by all 
the pipes of this stop havin^^ bell mouths 
like trumpets. The clarion is a reed stop 
also, but an octave higher than the trum- 
pet ; it is only suited to a full chorus. 
The tierce is only employed in the fiiU 
organ, it being very shrill, and a third 
above the fifteenth. The octave above 
the twelfth is too rtirill to be used but in 
the full organ. The comet is a treble 
stop. The dulcimer takes its name from 
the sweetness of its tones. The fiute is 
named from the instrument it imitates, as 
are the bassoon, voxhumana, hautboy, and 
cremona, or krumhom, stopa The pro- 
per adapution of the several stops in the 
performance of sacred music, and in ac- 
companying a choir, requires both judg- 
ment and experience. The fingering of 
the organ is precisely the same as that of 
the piano*forte, so far as relates to the si- 
tuation of the keys, &c. ; but on account 
ef the great number of holding notes in 
organ mu«c, the fingers are more kept 
down, whence it is considered highly in- 
jurious to piano-forte performers to prac- 
tise the orglm, they being subject to lose 
that lightness, and that delicacy of touch, 
required for the former instrument. 

Organs are likewise made without keys, 
but with barrels, on which are a great 
number of pins and staples of flat brass 
wire, and of different lengths. The bar- 
rel being turned by means of a crank or 
winch, the wires that communicate with 
the valves in the wind-chest are acted 
upon by the pins and staples; which hold 
down the valves for a longer or a shorter 
time, according to the duration .of the 
notes they respectively govern. On these 
barrels, which are made to shift at plea- 
Bure,.from ten to fifteen tunes are usually 
made, by the foregoing means. The winch 
not only turns the barrel, but also works 
a pair of bellows, by which the wind* 
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ehest IB applied. This instrument is call- 
ed the hand, or barrel-organ, and is very 
common in our streets. See Obsajt. 

A very small sort is constructed with 
only a couple of octaves, or less, the 
whole apparatus fitting into a box little 
longer Uiana mahogany tea and sugar 
chest: this is called a bird-organ; its 
notes are peculiarly melodious and soft ; 
much resembling those of the flageolet. 
All bird-fanciers keep one or more of this 
description, for the purpose of teaching 
canaries, bull-finches, Stc. to sing popular 
airs. 

The Mouih Or^an, or Pant Pipa^ are 
well known; being so often played as an 
accompaniment to organs, &c. in our 
streets. They are of various sizes and 
extent; some being nearly three octaves ; 
a few have a chromatic scale, at least for 
the adjunct keys ; i. e. those of the fourth 
and fifth. The tones of the mouth-organ 
are ceitiunly agreeable, but are best heard 
at a distance ; when, either as an aid to 
the organ, or performing pieces amaged 
for several mouth-organs, as is very com- 
mon, they have a very pleasing effiect ; 
when played in a room, the notes are very 
piercing, and the sabiUtions are highly 
offensive. The antiquity of the mouth- 
organ aeemsto.be fairly esUblished,* it is 
to DC seen on most ancient coins relating 
to music, and above all to Pan, from whom 
they derived their name; that fabulous 
deity was usually represented with bis 
'< pipe of unequal reeds in one hand, and 
a shepherd's crook in the other." The 
simple construction of the instrument 
renders it highly probable, that it is of 
much older date than we can trace ; but we 
may reasonably feel some surprise, that 
the great organ should have to boast of 
existence even manj^ centuries prior to 
the birth of our Saviour. Organs were 
supposed to have been invented by Cteai- 
bius : but as to their construction we are 
left under great doubts ; ail we can dis- 
cover is, that they had many pipes, into 
which the wind was impelled by water. 
A modern author seems to infer that the 
air was acted upon by water, so as to be 
compressed, as in the air vessels of our 
fire engines. This, though a plausible 
mode of solving the doubt, does not prove 
completely saUsfaetory, because we have 
strong reasons for concluding, that the 
ancients were not acquainted with that 
part of our pneumatic practice . The air 
pump was not known until Otto de Gue- 
Tiche, a consul of Magdeburgh, exhibited 
his inventions before the emperor and 



the stales of Germany, in the year 1654 ; 
and the fire-engine was first invented by 
Zachary Greyl in 1731, improved upon 
by Dr Godfrey, aiul gradually brou^tto 
perfection by the successive addmons- 
and inventions of Moitrell in 1725; Jacob 
Leufold, ditto ; Neevesham in 1744, &c. 
&c. We are rather inclined to -believe, 
that the atr was acted upon in the an- 
cient keras, or hydraulic ofgan« much 
in the same manner as in the French 
smelting furnaces, i. e. by water falling 
down a long pipe, and dashing on a large 
stone, placed in the centre of a smdl 
chamber at its bottom ; whence the air 
thus drawn down, by the stream or suc- 
cession of driblets, rushes into the fur- 
naces with a violent and equable current. 
Whatever the mode might have been» 
the practice of constructing organs, 
whose sounds proceeded from hydraulic 
apparatus, appears certain, Irom the many 
records all tending precisely to the 
same point. The performers were term- 
ed asculse Plato, and Proclus, his com- 
mentator, mentions a wind instrument in 
use among the Greeks, which appears to 
have borne a st^ng resemblance to the 
modem organs ; it was called panarmoni- 
um, and was so contrived, that every 
aperture was capable of yielding three or 
more sounds. The masrakitha, of the 
ancient Hebrews, was likewise an instru- 
ment composed of varipus pipes, fixed in 
a chest, open at top, but close at the bot- 
tom, where they had small perforation^ 
communicating with a wind tube, into 
which the performer blew, stopping 
those pipes that were not to sound with 
his fingers. In the foregoing references 
to remote antiquity, we discover the basis 
of our majestic instruments; but the 
swell, which, by means of a slider, aug- 
ments or smothers the sounds at pleasure, 
is the invention of modern mechanics^ 
who have entirely brought the organ to 
wonderful perfection. 

The EoHan harp may be best included 
in this class ; though it cannot, in eveiy 
particular, be arranged therewith. It con- 
sists of a long box, in which four or more 
strings are stretched for its whole length, 
and tuned to the component parts of any 
common chord, such as C, E, G, C, £, (^ 
&c. : opposite the line of the strings 
which stand over a Wanting sounding 
board, are two slits, one on each side, 
ranning parallel with the entire strin|;s. 
This instrument being placed opposite 
to a window, opened only. an inch or two, 
the air will rush through the slits, and 
vibrating upon the strings, in its passage 
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tSmragli the box, wiU oftuse « kind of tre^ 
mulous muriDurinf repetition of th^ va* 
nous notes. ThesEolian barp is by no 
Hieans a disagreeable companion when 
perfectly in tune. Some idea of its notes 
may be formed by stretching a thin vioHn 
string over the narrow slit between the 
upper and under compartments of a sash 
window : these, being generally rather 
open, allow the wind to pass, and will 
cause the string to keep perpetually 
hummiDg that note it yields when plec- 
trated or touched by a bow. 

The Trumpet, with all its tribe, now 
comes under consideration. This most 
audible instrument is made of metal ; 
those of silver are by far the softest in 
tone ; but brass is in general used. The 
modem trumpet is very short and porta- 
ble, compared with the old form of the 
instrument ; its tone or pitch is varied by 
meaps af additional pieces called crooks, 
by-wiisch it may be made to accord with 
any given key-note. It has a mouth 
piec^f which is about an inch in diame- 
ter, concaved for the lips to act within, 
and closing into a very narrow tube, 
through which the wind passes, with con- 
siderable force, into the neck of the in- 
strument The trumpet is a treble instru- 
ment ; but, excepting from C in the mid- 
dle of the stave to its octave above, can 
only perform the three under notes G, 
£, C, and G in the bass; in the above 
octave it can only deviate from the key 
C, by a sharp fourth leading into the key 
of G. In saying this we speak of the 
instniment unaided by the hand ; for by 
various modes of fingering within the 
bell, or mouth, the trumpet can be made 
to yield a great variety of semitones. 
Trumpets with slides, which suddenly 
lower to raise the pitch one or two notes, 
are capable of great execution, and 
may be made to yield every note and 
semitone within their whole compass, so 
as to go through all the intricate passages 
of solo-concertos ; but to perform in such 
style, and, indeed, to manage the slides 
with tolerable accuracy, requires a faith- 
ful band, and the greatest ))romptne8s. 
IVe have heard that some performers can 
reach to G in alt ; and, by a peculiar mode 
of forming the mouth-piece, perform 
duets; playing two distinct parts. We 
have beard this done upon a French horn, 
with surprinn^^ distinctions and perfect 
intonation. Within these few years a new 
instrument of the trumpet species has 
been introduced into full bands; this is 
the trombone, of which there are various 

VOL. vm. 



intonations, t«2. the bass, the tenor, and 
the alto. They all have theirappropriate 
uses, and in some passages produce a 
very grand effect ; especially iji serious 
pantomime, and siu:h passages as demand 
the greatest exertion on the 'part of the 
band. We are, nevertheless, obliged to 
acknowledge, that in too many instances 
we have heard the too forcible notes of 
the trombone too powerfully and too in- 
discriminately uttered. Composers sliould 
consider this instrument as the UUima 
Thuie of those grftve sounds, which seem 
to be travelling towards the lowest abyss 
of musical profundity. They should also 
recollect, that th'e performers on this 
potent tube rarely take it up, except to 
give the utmost emphasis to some strong 
marked passage ; whence they conclude 
it necessary to out-Stentor Stentor, and 
absolutely "to split the ears of the 
groundlings." It does not appear possi- 
ble, that the trombone can, like the trum- 
pet, be played with a sweet soft tone, not 
louder than a flute; from all we have 
heard, it is, even when in the best hands,, 
harsh) and almost unmusical. 

We have various sizes of trumpets, 
some intended for concerts, and of course 
furnished with crooks ; others are in use 
in our cavalry, made short and compact, 
and invariably pitched to one key ; it is 
not unpleasant, though rather uncommon, 
to hear the truntpets of a cavalry Corps 
sounding their several calls in parts; 
though the harmony is not varied, there 
is yet a something in it that ceconciles us 
to its narraw limits, and indeed to the 
imperfectness of many reputed concords ; 
few of which can be sounded correctly 
on trumpets. The sackbut, formerly in 
use among the Hebrews, and which is so 
often mentioned in scripture, was . the 
basis of the modern trumpet ; and, like 
it, could be lengthened at pleasure, so as. 
to accord with other instruments. The. 
clarion was a small trumpet. The He- 
brews called their sacred trumpets ker- 
anim. 

The next in this class isv the Frenchf 
J^9imf of which we have various sizes and 
descriptions. Those intended for con- 
certs liave,. like the trumpet, various 
crooks^ and a slide, whereby they may be 
brought to accord with the most scru- 
pulous exactness. The horn always has 
Its music written in the key of C, and 
acquires any other key at pleasure, by 
tlie addition of such crooks as may bring 
it to the proper pitch : the more crooks 
are affixed, the deeper will be the intona- 

Kk 
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tion. There is a very strong affinity be- 
tween the honi and the trurapet, in re- 
gard to their capability of producing par- 
ticular notes ; what has already been said 
of the latter, in that respect, applies 
equally to the former. The finest notes 
of this instrument lie near the middle of 
the treble stave, or at furthest between 
G and C ; though its low notes, when pro- 
perly sounded, are very full and mellow. 
In skilful hands the horn is a most pleas- 
ing instrument ; but when consigned to 
the learner, it, as well as the trumpet, is 
intolerable. Properly speaking, horns 
are tenor instruments, their tones being 
an octave below those of the trumpet ; 
we have, however, tenor and bass horns ; 
though the former are rather uncommon : 
the latter are very powerful, and have a 
fine effect in military bands. The mouth- 
piece for this instrument is generally co- 
nical, the formation of the notes allowing 
more freedom, and requiring greater re- 
laxation for all below the key-note, than 
the trumpet, which demands a peculiar 
constriction of the lips to blow with clear- 
ness, and in tune. Foi-merly the hunting 
horn was very large, so that it could be 
carried like a belt over one shoulder, and 
tinder the other ; but of late years the 
practice has been to substitute a small 
crooked copper horn, which the hunts- 
man fastens to a stirrup leather, or a 
sling : hence the old hunting music is 
nearly obsolete, for the small instrument 
now in use, and which is likewise borne 
by many of the guards to the mail-coach- 
es, &c. is incapable of sounding many 
notes : the modern hunting calls are there- 
fore monotonous. 

The Bugle can scarcely, be rated among 
musical instruments, but being found in 
military bands, we shall notice it. This 
instrument ha4 its origin in the common 
shepherd's horn, i, e. that of an ox ; it 
sounds only the notes of the common 
"chord with any precision, though some- 
times we hear attempts made to diversify 
its music. It is a very loud instrument, 
and answers admirably for its usual in- 
tentions ; namely, assembling the detach- 
ments of a corps, communicating signals 
to rangers, &c. The bugle varies in size, 
some being a full yard in length, mea- 
sured along their curve, while othe^rs are 
scarcely a foot in length. The ox-horn 
3s an instrument of very ancient inven- 
tion ; it was originally known among the 
Hebrews by the name of shawm. The 
Tcrum horn,' now become obsolete, was a 
small kind of cornet, whose tones were 
imitated on the organ, by what is gene- 



rally called the cremona stop. We shall 
perhaps be correct in tracing all the in- 
struments of the trumpet and horn spe- 
cies to the buccina, of which the antiquity 
is so remote that its form and intonatioa 
have been lost to us. The ancient w^riters 
describe it as a crooked horn ; we, how- 
ever, venture to suggest, that the sea- 
conch was the true buccina, and that 
horns, properly so called, were used as 
substitutes where the conchs could not 
be obtained. The concha sounded by 
the Hindoos throughout India, in their 
religious Ceremonies, appear to have been 
in use from the first institution of that 
religion, which claims a date far more 
removed than the time of Adam. The 
conch is extremely sonorous, throwing 
its shrill tones often to the distance of a 
mile or more. 

The Serpent, so called from its form, 
seems to be the link that connects the 
horn with the flute species ; its mouth- 
piece is indeed very similar to that of the 
trumpet, but it is made of ivory. This is 
the deepest bass instrument of all that 
have finger holes, and which, consequent- 
ly, have a chromatic compass. But the 
-serpent has some of its lowest notes en- 
tirely dependent on the embouchure, or 
lip-play of the performer. This instru- 
ment descends two notes lower than the 
bassoon, and reaches up to F, on the clef 
line of the bass, with perfect facility and 
correctness of intonation. Some per- 
formers can, by great practice, advance 
several notes higher. The serpentis made 
of very thin wood, covered with buck- 
ram and leather, so as to become veiy 
firm ; hence its tone is by no means 
smooth, the materials vibrating so very 
forcibly as to roughen the sounds^ espe- 
cially among the low notes. It has six 
finger-holes, each lined with ivory, ebony, 
&c. requiring a very firm band to stop 
them well. This instrument forms an 
exact reinforcement to the basses of a 
military band, to which it is chiefly ap- 
propriated. 

The Bassoon, or Fagotto, is the common 
bass for wind instruments ; its compass 
extends from double B fiat up to B flat 
in the middle of the treble stave. This 
great range is effected by the aid of a 
double clastic reed, which fits on to a 
brass serpentine crook, that grradiully 
becoming thicker enters the top of the 
instrument. The sound is forced through 
the instrument in the first instance down- 
wards, but re-ascends through a thicker 
parallel tube, on which are six holes for 
the middle fingering: the lower notes are 
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made by a variety of keys and holes, 
which are managed by both the thumbs, 
and by the little finger of the right hand. 
The ample extent of its range gives the 
bassoon much importance, especially as 
it is perfectly chromatic throughout ; the 
great similitude of its tone to a good bass 
voice renders it a most valuable accom- 
paniment ; the softness and the fine ex. 
pression it is capable of producing occa. 
sion our best dramatic and lyric com- 
posers to avai( themselves of its powers, 
and to allot to it many of the most pleas* 
JQg passages iB overtures, &c. The finger- 
ing of the bassoon is, however, extremely 
difficult; it requires much practice, and 
a kind of pettckant for the instrument, to 
enable the performer to display its full 
scope, its delicate flute-like intonations* 
and to give a brilliancy to the wonderful 
execution of which it admits. It is a 
great pity that very few bassoons are per- 
fectly in tune; those made by Barker, 
Wood, Ikfillhouse, and Cramer, are gene- 
rally preferred. When the common wood- 
en nozle, or top, is exchanged for a cop- 
per trumpet, or bell-mouth, the sounds 
are much reinforced, and partake some- 
thing of the intonation of a horn. There 
have been many varieties of this instru- 
ment, the principal of which are as fol- 
low : The bombardo,.or dulcino, which 
was formerly used as a bass to the haut- 
boy; the bassoonette, which is an octave 
higher than the bassoon, but exactly simi- 
lar ; thecoartant, or short bassoon, which 
was made either for right or left handed 
performers; this appears to have been a 
very ancient instrument, and probably 
was the basis of that now in general use. 
The most curious of this tribe is the cer- 
velet, now but little known, except by 
description ; it was very short, scarcely 
indeed more than half a foot in leng^, 
and was blown with a double re^d, th« 
same as our bassoon, with which it could 
compare for depth of tone. 

The next instrument of this class is the 
VoX'ftttmanat so designated from the great 
resemblance of its tones to those of the 
human voice. This is a tenor to the 
hautboy, and is by many called the teno- 
roon; it was formerly much used in coun- 
try churches, and proved a considerable 
check, keeping the choristers in the right 
road, and by its great powers conceiUed a 
multiplicity of errors among the rustic 
7ttar»i/a8e8. Although the vox-humana is 
remarkably mellow and full-toned, it re- 
quires great practice and judgment to 
produce its notes ip perfection. The 
compass of this instrument is very little 



more than two octaves; It has two keys, 
one of which makes the semi-tone above 
G in either octave, the other making the 
low F. It is blown with a double reed 
fixed on a small round conical staple or 
tube, which fits into the top of the instru- 
ment. There are six finger holes, though 
the third finger of the left hand has some- 
times two, very small, instead of one of 
the ordinary size, for tlie purpose of mak- 
ing a semi'tone, by covenng only one of 
them; the same as^ the Italian haut- 
boy. The bottom of the vox-humana is 
in form of a bell, and has usually two 
round holes, one on .each side, for the 
purpose of lessening the vibration, and 
thus softening the tone. We consider the 
vox-humana, th9ugh exactly similar in 
every res^ject, excepting the depth of its 
notes and its greater buiK, to be far supe- 
rior to the hautboy, and regret that so 
very ]3leasing an instrument should be 
laid aside, as it has been within the last 
twenty years. On the other hand, we con- 
sider the whole of the reed species of 
wind instruments to be . extremely inju- 
rious to the constitution-; few who prac- 
tise them remain long in health, the bas- 
soon and hautboy in particular. 

The tones of the latter, i. e, the HavU 
boy, or Obocj are by no means so smooth 
and agreeable as those of the instrument 
just described ; the hautboy has obtained 
a place among theatrical and other nume- 
rous bands, more from the peculiarity of 
its intonations, and the studied cadences 
of those who give themselves up entirely 
to its practice, than from any real merit 
it possesses. Although we have often been 
highly gratified by the beautiful passages 
allotted to the hautboy, and which, being 
so very, exquisitely delivered, command- 
ed our admiration as much of the per- 
former as of the music; yet we could 
never divest ourselves of the recollection 
of a bagf>ipe's nasal intonation ; for, set- 
ting partiality and fashion aside, we must 
confess that the soft tones of the flute 
are better suited to the expression of 
smooth familiar music; and where more 
force, and deeper tones are required, 
we really prefer the clarinet to the haut- 
boy. 

We have already stated, that the for- 
mation, fingering, &c. of the hautboy, ex- 
actly resembles those points in the vox- 
humana, as does also in the reed, that of 
the former being smaller, proportioned 
to its size. Its scale reaches from the 
tenor C to Din alt ; including every chro- 
matic in tolerable perfection, except the 
low C sharp. Some performers reach to F 
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fintuml, but we cannot say the sounds, 
though perfectly in tune, were satisfac- 
tory ; on th« contrary, they added to the 
nasal effect already noticed, a shrillness, 
if not a squeaking, which called to our 
remenibranee the answer of Dr. Johnson 

# to a friend who had performed what he 
termed a cruelly difftcult solo on the vio- 
lin, * Yes, sir, it was a cruel solo, and I 
wish it bad been an impossible one **' 
The people of Asia have. a kind of short 
hautboy, which has a large sw^l near its 
middle ; they use a piece of double palm 
leaf for a reed. The intonations of this 
instrument, which are something similar 

• to those of the hautboy, are peculiarly 
attractive to all (he serpent tribe ; which 
often quit their haunts on hearing it, and 
play round the performers ; on this ac- 
count it is invariably used by the snake- 
catchers. 

The Clarinet appears to iis, by fkr, the 
most noble instrument of this species, it 
being capable of such mellowness of in- 
tonation, such varied expression, and 
having such a compass : it performs the 
whole of the chrbmatic scale from E, be- 
low the bass-clef note, to F in alt; in- 
cluding rather more than three octaves, 
which exceeds any other wind instrument 
with which we are acquainted. The cla- 
rinet is, with ^eat propriety, considered 
the principal m our military bands ; in 
these its powerful and rich notes are du- 
ly displayed; we must, however, re- 
mark, that this ihstmment is not, gene- 
rally speaking, calculated for chamber 
performance; for, with so few exceptions 
as to be unworthy notice, a certain sibi- 
lation is at times ver^ audible, and there 
is much difficulty m rendering some 
transitions* smooth, so as to avoid a cer- 
tain kind of stoccato distinctness, not un- 
like an organ badly played : besides, the 
number of its keys, especially if they are 
patent, with metal plugs, occasions a rat- 
tling that distracts the attention, and 
greatly deteriorates the value of the in- 
strument. In the open air, and at a little 
distance, when these defects cannot ob- 
trude, we think the clarinet, either in a 
bold martial strain, or in a little air bade- 
riavl, or in a pathetic plaintive movement, 
stands pre-eminent above all the tribe of 
inflated instrnments; for it admits of the 
finest swell, and of so much expression, 
that, in many points, it even claims a pre- 
ference over the organ itself. 

Clarinets have, in general, five keys, 
though some have six and eight holes, of 
which one, under the instrument, is stop- 
ped by the thumb of the left hand, which 



alio commands a key called G sharp, or 
the calameau. The little finger of the 
right hand commands both a hole and % 
key. The G sharp key covers a very small 
brass tube, that projects through the 
wood, about a quarter of an inch, into the 
thickness of the bore in that part. When 
the key is uplifted by tlie thumb, the 
whole of the notes are raised a twelfth 
(i.e. twelve notes;) when it is ahut, the 
tones be<^me deep and rich) and are 
calted calameau, probably in conse- 
quence of the brass tube above described, 
which originated in a small bit of reed 
having been inserted there. We are at 
the same time aware, that all wind instiu- 
ments are but ImprovementB upon the 
ancient calamus, or reed pipe, formerly 
used by shepherds and other ruatics. The 
mouth-piece of the clarinet something re. 
sembles that of the common or English 
flute, but its groove would be open above 
for about an mch and a half, were it not 
covered by a flat single reed, the aa* 
nagement of which is oy no meana very 
easy. When bk»wn by a novice, the cla- 
rinet sounds extremely shrill and harsh, 
not unlike the most uncomfortable tones 
proceeding from a goose in distress. The 
bell of the clarinet is not pierced with 
lateral holes, as that of the hautboy is; it 
is spacious, and gives a prodigioos reso* 
nance to the notes. 

For the purpose of accommodating to 
those keys which are mdst eaiy on other 
instruments,- various sizes of clarinets are 
made ; chiefly C atid B flat, but some- 
times they are made Ih D ; and for the 
purpose of playing the upper parts of 
melodies, the principal performers in mi- 
Htaiy bands are provided with some in E 
flat : there being a minor third above the 
instruments in C, arid a major four* 
above those in B flat, ndse the music 
greatly ; of coune the partsare transpoa- 
ed accordingly. 

The Flute is one of our most common 
itistruments, and affords more varieties 
than any of the foregoing. We shall 
firet treat of the common flute, or flute- 
a-bec; so called from its embouchure 
bearing some little resemblance to > 
beak. It is, by many, supposed to be of 
English invention,* but we cannot admit 
such to be the case, since it appears to 
resemble the old calamus, or shepherd* 
pipe, more than any other of this species. 
The sound is generated by biowm* 
through a slit into the bore ; the super. 
fluous wind passing out at a vent made on 
tbe top, close to the upper end ; there 
are seven finger holes abo?e^ and one for 
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each fhuiftb below ; some have only one 
thumb-hole, others two small ones, like 
the G on a hautboy, for the purpose of 
making a semitone. AH Ihe flageolet 
tribe, which are of various sorts and sizes, 
belong to this species. The common 
flute is also made of various dimensions, 
thence assuming various designations of 
second, third, fourth, 8ic. according as it 
diminishes in size, and becomes shriller in 
tone. The common flute yields a very 
soft, agreeable sound, and is very appro- 
priate to little artless airs; but liaving 
very little power, is by no means adapted 
to join in,a band. The flageolet is, how- 
evcFj introduced, on many o^ccasions, into 
dramatic orc^eatras, and finds a place in 
some bands ; its very piercing notes may 
be at all tiiQes distinguished. 

The German Fhita^ or IVavefta, so call- 
ed from its being placed cross-wise. 
When this nwde of blowing the mstru- 
nent was first introduced we cannot isay^ 
for the geteraltty of medals, statues^ &c. 
of very ancient date, exhibit performers 
On the avena, common pipe, such as oar 
Bnglish flute above described. The au- 
letes, or Grecian flute players, and tlie 
Boman tibicines, wlio performed on dou- 
ble flutesi one fingered by the right, the 
other by the left hand, thence oalled dex- 
tr« and sinistlrac, all played on instruments 
»-bec, and Tvot traversa. The recorder 
was of the same form ; and the still more 
antiquated monauchos was made of a horn 
originally, (though afterwards of wood) 
consequently we are to suppose it also 
was blown a-bec. The instrument called 
the zuflblo, or, in French, the soufllet, is 
but a diminutive flageolet, used for teach- 
ing birds. We may, from these premi- 
^s, safely oonclude that the German flute 
is a very modem invention : its name 
points out the quarter whence it origi- 
nated. 

In lieu of a few simple notes, such as 
wereafforded by theavena,or oaten-straw, 
and by the calamus, or reed, our flutes 
have attained to the compass of near- 
ly three octaves, commehcing with the 
tenor, C, and reaching up to double B 
n>t in alt, including every chronftilic, in 
varions .degrees of intonation. Elute- 
playing is now absolutely a science, and, 
property speakmg, demands some know- 
ledge of the theory j for to accompany 
well requires an acquaintance with the 
intended effect of particular keys, and to 
"jrm an aecompaf^ment from an arpeg- 
^o> 01* other such passages as a flautist 
Jnust often do at sight, includes afamilia. 
^^y with the general rules of counter- 



point. We have now i^utcs with no less 
than eight keys. From them the various 
notes are fprmed, aided by the six hole* 
appropriatcld to the regular fingering of 
the instrument, as originally invented; 
viz. with only one key, appropriated to 
the little fingjer of the right hand. We 
have flutes with extra joints, patent slides, 
patent metallic plugs, &c. ; yet, strange 
to say, it i$ absolutely a very* rare thing 
to hear a flute in perfect tune. The 
fault, however, not unfrequently lies with 
the performer, who should possess an 
Excellent ear : for, though the notes are 
supposed to be ready made, according to 
the dh-ected fingerings, yet so much de-^ 
pends on his embouchure,' and his man., 
ner of blowing, that there remains almost 
as much for him as for the violin player, 
towards producing truly correct intona- 
tions. The sweet mellow tone of the 
German flute adapts it admirably to those 
passages requiring tender expression ; its 
swell renders it capable of yielding an ef-* 
ficient and a graceful lK)lding note ; while 
the warbling of its shake seems to rival 
the feathered songster. We regret often 
*o he^ir these qualities most egregiously 
misapplied, and, indeed, neglected, to 
make way for a very iincharacteristic frit- 
tering of the notes, in hurried succession, 
and in a veiy absurd Style : the promis- 
cuous applause of a wondering audience 
is frequently bestowed on a performer, 
whose quibbles on this instrument should 
rather be discountenanced. What the 
flute can do should be reserve)^ for solos 
on that instrument/ 

The several kinds of fluted are distin- 
guished according to the number of keys, 
to their purposes, and to their sizes ; they 
are. generally called seconds, thirds, &c. 
as they recede from the standard, dimin- 
ishing gradually, according, to the above 
terms. The smallest flutes are called pic- 
colo, which implies diminutive : this kind 
may be sometimes heard, in military 
bands, in which it is often introduced 
with effect, but we have heard it too 
much employed by the composer. 

The Fife is a well known instrument, 
almost exclusively allotted to military 
purposes. Its scale is rather less co- 
pious than that of the flute ; and for want 
of keys, though of late years one has 
been added to some fifes, the chromatic 
progressions are extremely imperfect. 

The Pipe is very little known, except 
as a shrill accompaniment to the. tabor, 
and in pastoral dances. Some pipes have 
two, others three holes above, and one 
for the thumb below ; all managed by the 
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left hand, the right using the stick for 
the tabor, which is suspended from the 
wrist of the left hand. 

The Bagpipe is of two sorts ; viz. the 
Scots and the Irish : the fornaer is filled 
by means of a wind-bag, carried under 
the arm, and worked like a pair of bel- 
lows, the other plays with a reed, like 
the liaatboy. These two species have 
within these few years, been blended, 
under the designation of the union-pipes ; 
both are fingered much the same as a 
flute, and have a drone, or open tube, 
through which the wind passes, causing 
a deep humming tone. The bagpme» 
however ancient many assert it to be, 
neveKheless appears to be derived from 
the old Gallic musette (which it in every 
instance resembles) : as the musette was 
from the ancient Hebrew sampunia. Hap- 
pily all this genus are rapidly declining. 

Having noticed the whole, if we err 
not, of the instruments in the second 
class, i. e. of inflation, we shall close their 
description with observing, that in the 
organ building line the names of Lincoln 
and England have long been pre-emi- 
nent ; and that in the manufacture of 
flutes, Mr. Potter has been justly cele- 
brated. On the whole, however, *we 
have great reason to believe that the 
wind instruments made by Messrs. Wood, 
Goulding, and Co. of Kew Bond-street, 
will be found excellent of their kind : the 
great extent of their sales, in that branch, 
evinces the satisfaction they give, and 
which a very expensive establishment, of 
the best artificers, seems likely to up- 
lH>ld. 

The class of collision seems to apper- 
tain exclusively to those instruments 
which are provided with strings, or wires, 
and are played upon by means of a piece 
of curved wood, subtending a quantity of 
horse hairs, regularly disposed* in a flat 
and parallel manner : these we call bows ; 
they are of various sizes, according^ to 
the instruments to which they respective-* 
ly are applied ; namely, the double bass, 
the violoncello, the tenor, the violin, and 
the kit. 

The form of the BottbleBass is well 
known ; its tones are of a whole octave be- 
low those of the violoncello, and its scale 
is equally perfect. It sometimes has a 
part composed expressly for it, under the 
term violono ; in which case it performs 
only the nkost accenteil parts of the bass, 
bonlering, indeed, on the fundamental 
progressions : in most instances, we see 
It playing in unison with the violoncello. 
The double-bass certainly is very empha. 



tic, and has a rich effect in such passaiges 
as require to be strongly marked. 

The Violoncello is an instrument per- 
fectly indispensable in all orchestras, and 
at regular musical meetings ; its scale is 
extensive, being down to double C, and 
reaching as high as A, or B flat, in the 
middle of the treble stave. Its tones aro 
very fine ; and, in the hands of a solo per- 
former,Itbe violoncello displays a brillian- 
cy far beyond what its appearance would 
lead us to expect. 

The Tenor^ Alio^ Taille, or QuietOet is a 
large-sized violin, one octave above the 
violoncello, and, like it, has two catgut 
and two covered strings : this instrument 
sustains the medium parts between the 
treble and the bass, connecting the har- 
mony, and filling that great interval, which 
would else be inevitably left void on ma- 
ny occasions. We think the tenor pos- 
sesses a most mellow and expressive 
tone : when supporting a full passage, it 
proves a fine prop to the trebles ; and 
when leading the melody, and sustained 
by the violoncello, aflbrds, in general, a 
rich treat to musical amateurs. Its effect 
is best heard in PleyePs Quartets, &.c. 

The Violin maybe considered as the 
chief of this tribe : it wiU be unnecessary 
to describe its form, &c. the instrument 
being so universally known : its scale ex- 
tends from G, above the base clef, up to 
double D, in alt ; beyond which, though 
notes may be made, the tone becomes 
rather offensively shrill ; and, generally 
speaking, borders on a kind of whistling 
scream. The pre-eminent expression,and 
the wonderful execution which may be 
effected with the violin, added to the 
great compass we have above stated, (it 
beingfull three octaves and a half } jusUy 
occasion this incomparable instrument to 
take the lead in concerts and.oi^hestras ; 
and, in general, in all musical meetings. 
It is to be lamented, however, that we 
cannot boast of so complete an intimacy 
with the construction of the violin, an^ 
of all its class, as Italy and some other 
parts of the Continent. We have some 
tolerable makers ; but the names of Ama- 
ti, StadaariuB, &c. no sooner appear, than 
the names of inferior workmen .s^em to 
shrink from notice. It really is surpris- 
ing, but strictly true, that immense quan- 
tities of violins, tenors, Sec. &c. are regu- 
larly imported from the Continent, as a 
wholesale trade, and at so low »>rate as 
five, six, or seven shillings each ; from 
these our inferior performers are chiefly 
supplied. Hence it must be obvious 
that our artizans in this line suffer under^ 
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a very injudicious toleration, which, in 
any other branch of business, would be 
speedily complained of, and the importa- 
tion be restricted to the raw material. 
Possibly the legislature may, at some lei- 
sure moment, turn its attention to this 
subject. 

The JSt, or pocket-violin, is a small in- 
strument intended for the use of dancing- 
.masters, &c. : it differs in no respect from 
the above description, except in the 
poorness of its tones, which are by no 
means pleasant; owing to the want of 
space for placing the fingers, it is ex- 
tremely difficult to perform well on the 
kit. • 

We scarcely know with what to class 
the Hiimatrum, which consists of a large 
lath made into a bow, by means of a tery 
thick piece of cat-gut, such as ihe string 
of a double bass : on this string a bladder 
is affixed. The humstrum is played with 
a bow, rubbed with rosin, tlie same as for 
the violin, &c, and the notes, which, how- 
ever, are few in number, are made by 
shifting the fingers, or occasionally tlie 
bladder : we believe this instrument is 
used only among the vulgar, and that it 
is very nearly obsolete. 

All the violin class have four strings, 
fastened at one end to a small piece of 
ebony, called the tail-piece; and, after 
passing over a raised bridge, made of sea- 
soned beech-wood, (particularly the back 
of old instruments) and over a little ridge, 
called the nut, are fastened respectively 
to four pegs, made of very hard tough 
wood, by the turning of which they are 
put in tune : all the strings give fifths to 
their neighbours throughout: thus the 
first string is E, the second is A, the third 
is D, and the .fourth, which is a covered 
one, is G. The tenors and basses have 
no E string; but a C one, added below 
the G. The notes are made by com- 
pressing, t. e. by what is called slopping, 
the strings on a rounded strip of ebony, 
called the finger-board, which proceeds 
from the nut, full four-fifths of the dis- 
tance between that and the bridge : the 
latter being always placed oh the belly, 
or sounding-board, exactly between the 
centres of two sound-holes, which are in 
the form of an S : the belly is supported 
by a small piece of rounded deal, called 
the sounding-post, without which the 
tones would be imperfect and harsh. 
The invention of sounding-boards appears 
to have been taken from the echeia, or 
vases, placed among the audium, and es- 
yiecially near the performers, in the an- 
cient theatres, for the. purpose of reso- 
uance*. See Obchsstzi^, 



The whole of those instruments, which 
are retained in modem use, are occasion- - 
ally to be found collected in an orches- 
tra ; but for a military band, such only 
can be adapted as are portable, »id are 
not subject to lose, or to change their in- 
tonations, or to be injured in the open air, 
or whose casualties could not be immedi- 
ately made good. Hence all stringed 
instruments are unfit for the latter pur- 
pose. 

MUSICIAN, is defined by Dr. Busby, 
as one who understands the science of 
music, or who sings, or performs on some 
instrument, according to the rules of art. 
There are three kinds of musicians; the 
speculative musician, or musical author, 
properly so called, who contemplates and 
writes on the laws of sound and harmony; 
the practical theorist, or composer, who 
produces music written agreeably to 
those laws ; and the performer, who with 
his voice or instrument, executes the mu- 
sic when written. 

MUSK, a substance secreted in a kind 
of bag in the umbilical region of the mos- 
chus moschifer. It is Of a brown red co- 
lour, feels unctuous,and has a bitter taste. 
Its smell is aromatic and intensely strong. 
It is partly soluble in water, winch ac- 
quires its smell ; and in alcohol, but that 
liquid does not retain the odour of the 
musk. Musk is dissolved by nitric and 
sulphuric acids, but the odour is by them 
destroyed. Fixed alkalies develope the 
odour of ammonia. 

MUSKET, a fire-arm borne on the 
shoulder, and used in war. The length 
of a musket is fixed at three feet eight 
inches from the muzzle to the pan, and 
it carries a ball of sixteen to the pound. 

In fortification, the length of the line of 
defence is limited by the ordinary dis- 
tance of a musket shot, which is about 
120 fathoms ; and the length of almost all 
military architecture is regulated by this 
rule. 

MUSKETOON, a kind of short thick 
musket, whose bore is the thirty-eighth 
part of its length ; it carries five ounces 
of iron, or seven and a half of lead, with 
an equal quantity of powder. This is the 
shortest sort of blunderbusses. 

MUSLIN, a fine thin sort of cotton- 
cloth, which bears a downy knap on its 
surface. There are several sorts of mus- 
lins brought from the £ast Indies, and 
more particularly from Bengal; such 
as doreas, betelles, muirouls, tanjeebs, 
&c. 

MUSS.X:NDA, in botany, a genus of 
the Fcntandria Monogynia class and or- 
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der. Natural order of Contort c. Rubia- 
cex» Jussieu. Esseiitiai character: co- 
rolla funnel form ; stigmas two, tliickish; 
berry oblong, inferior; seeds cUsposed in 
four rows There are three species, na- 
tives of the £a&t Indies, China, and Co- 
chin China. 

MUSSEL. See MrTiLirs. 

MUSTER, in a military sense, a re- 
Tiew of troops underarms, to see if they 
be complete and in good order ; to take 
an account of their numbers, the condi- 
tion they are in, viewing their arms and 
accoutrements, &c. At a muster every 
man must be properly clothed and accou- 
tred, &c. and answer to his name. 

MvsTBR roU, a specific list of the offi- 
cers and men in every regiment, troop, 
or company, which is delivered to the 
inspecting field officer, muster-master, 
regimental or district paymaster (as the 
case may be) whereby they are paid, and 
their condition is known. The names of 
the officei's are inscribed according to 
rank, those of the men in alphabetical 
succession. Adjutants of regiments make 
out the muster rolls, and wlien the list is 
called over, every individual must answer 
to his name. Eveiy muster roll must be 
signed by the colonel or commanding 
officer, the paymaster and adjutant of 
each regiment, troop, or oompany; it 
must likewise be sworn to by the mus- 
ter-master or paymaster (as the case 
may be) before a justice of the peace, 
previous to its being transmitted to go- 
vernment. 

MUTE, in case any person refuses to 
plead to an indictment for felony, 8cc. he 
is now, by stat. 12 Geo. III. c. 20, to be 
considered as pleading guilty, and to be 
punished as upon confession. Formerly 
a plea was extorted from him by a pro- 
cess, which was the peine forte et dure, 
and which has been justly considered as 
inhuman and disgusting. In a late trial, 
the case of Governor Picton, who was 
prosecuted for putting ayoung girl totor- 
ture, to extort evidence in the West In- 
dies, this peine forte et durehsiS been call- 
ed torture, but this is a g^ss perversion 
of lang^uage to justify cruelty and barbari- 
ty. The former ceased the moment the 
person put himself on his county, that is, 
on a jury for trial, by the formally pro- 
nouncing the words not guilty. The lat- 
ter is continued and increased the more 
the suff'erer asserts his innocence, and is 
instituted for the purpose of extorting 
by cruelty, a confession of guilt, whether 
true or false. Perish the wretch, who in 
thought even endures the Yevival of the 



moat odious of all human crimes, the ap^- 
plication of tortufe. 

A prisoner, deaf and dumb from his 
birth, may be arraigned for a capital of- 
fence, if intelligence can be conveyed to 
him by signs or symbols. 

Mdte, in grammar, a letter, which 
yields no sound without the addition of a 
vowel. The simple consonants are ordi- 
narily distinguished into mutes andliquidsi 
or semi-voweia. 

The mutes in the Greek alphabet are 
nine, tliree of which, viz. w, «, t, are 
termed tenues: three, 0, y, /, termed 
mediae ; and three, Pt x* ^> termed aspi- 
rates. The mutes of the Latin iElphabet 
are also nine, viz. B, C, D, G, I, K, P, 

MUTINY, in a military sense, to muti- 
ny is to rise against authority. Any of- 
ficer or soldier who shall presume to 
use traitorous or disi-espectful words 
against the sacred' person of his Majesty, 
or any of the Royal Family, is guilty of 
mutiny. Any officer or soldier who shall 
behave himself with contempt or disre- 
spect towards the general, or other com- 
mander in chief ot our forces, or shall 
speak words tending to their hurt or dis- 
honour, is guilty of mutiny. Any officer 
or soldier who shall begin, excite,, cause 
or join in any mutiny or sedition,, in the 
troop, company, or regiment, to which 
he belongs, or in any other troop, or com- 
pany, in our service,'or on any party, post, 
detachment, or gi^ard, on any pretence 
whatsoever, is guilty of mutiny. Any of- 
ficer or soldier who, being present at any 
mutiny or sedition, does not use his ut- 
most endeavoifrs to suppress the same, 
or coming to the knowledge of any muti- 
ny, or intended mutiny, does not, with- 
out delay, give information to his com- 
manding officer, is guilty of mutiny. Any 
officer or soldier, who shall strike his su- 
perior officer, or draw, or ofler to draw, 
or shall lift up any weapon, or oflTer any 
violence against bin), being in the execu- 
tion of his office, on any pretence what- 
soever, or shall disobey any lawful com- 
mand of hid superior officer, is guilty of 
mutiny. See the Articles of War. 

MUTISIA, in botany, so named in me- 
mory of Joseph Caelestine Mutis, an Ame- 
rican botanist,. a genus of the Syngenesia 
Polygamia Superflua class and order. 
Natural order of Discoidese. Corymbi- 
ferx, Jussieu. Essential ^uu'acter: ca- 
lyx cylindric, imbricate : corollets of the 
ray oval oblong ; of the disk trifid; down 
featheced ; receptacle naked. There is 



Digitized by VjOOQ IC 



MYA 



MTO 



but one species, tmz. H. clematis^ found 
in New Granada. 

HUTUL.E, in architecture, are blocks 
projecting from the soffit of the corona, 
immediately over the triglyphs on the 
frize ; and very frequently over the me- 
tope or space between the triglyphs, as 
may be ^een in many examples of Gre- 
cian architecture. 

The mutules have three rows of g^ttae 
or drops, depending from their soffits, 
similar to those at the base of the tri- 
glyph. They belong exclusively to the 
Doric order. 

liIYA, in natural history, a genus of in- 
sects of the Vermes Testacea class and 
order. Animal ascidia ; shell bivalve, ge- 
nerally gaping at one end; hinge with 
broad thick strong teeth,' seldom more 
than one, and not inserted into the op- 
posite valve. The animals of this genus 
perforate into the sand and clay at the 
bottom of the sea, burying themselves 
and their shells wholly or ii> part. There 
are about twenty-five species. M. de- 
olivis has a brittle, semi-transparent shell, 
sloping downwards near the open end; 
the hinge slightly prominent It is found 
about the Hebrides, and the animal is in 
great esteem amon^ the inhabitants. M. 
margaritifera inhabits most parts of the 
•arctic circle, and is generally found in 
mountainous rivers, and about cataracts. 
It is about five inches Ions', and half as 
many broad. The shell is often corroded 
with worms ; it is noted for producing 
large quantities of mother of pearl and 
pearl ; the latter is said to be. a disease of 
the fish analogous to the stone in the hu- 
man body. The river Conway, in Wales, 
-was formerly famous for producing pearl 
of ereat size and value. M. dubia, shell 
wiUi an oval and large hiatus, opposite 
the hinge, and the rudiment of a tooth 
within one valve. It is found near Wey- 
mouth; the shell is brittle, about the 
length of a horse-bean, and shaped like a 
piatachia-nut. 

MYAGRUM, in botany, ^old of plea- 
sure, a genus of the Tetradynamia Suicu- 
losa class and order. Natural order of 
Siliquosx, or Cruciformes. Cruciferae, 
Jussieu. Essential character: nlicle ter- 
minated by a conical styles with a cell 
commonly^ one-seeded. There are ten 
species, of which M. perenne, perennial 
gold of pleasure. Mr. Miller describes this 
as an annual plant, notwithstanding he 
gives it Linnxus's epithet of perenne; 
the lower leaves are lar^e, jagged, and 
haity ; the stalks branching out from the 
bottom I leaves about four inches long, 
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and two broad ; the stalks terminated by 
very long loose spikes of yellow flowers, 
succeeded by short pods with two joints, 
each including one roundish seed. Lin- 
nstus remarks that the lower joint of the 
silicle IS strict and abortive ; the upper 
globular, striated, one-seeded. Native of 
Germany. 

• MYCTEBIA, the jaUru, in natural his- 
tory, a genus of birds of the order Gral- 
lae. Generic character: bill long and 
large, both mandibles bending upwards, 
the upper triangular; nostrils small and 
linear, and no tongue ; feet four-toed and 
cleft. M. Americana, or the American 
jabiru, is nearly six feet in length, and 
makes a nearer approach than any other 
bird to the size of tne ostrich. It abounds 
in the level districts of Cayenne, and 
other parts of South America, feeds upon 
fish, of which it devours immense quanti- 
ties, and builds in vast trees, laving only 
two eggs. It is extremely wild ; when 
voung is used for food, but when old is 
hard and rancid. Many have supposed 
this to be the American ostrich of various 
authors, and Latham expresses himself 
rather confidently as of the same opinion. 
A specimen is in Peale's Museum. 

MYGINDA, in botany, so named in 
honour of the most noble Francis k 
Mygind, Aulic Counsellor, well skilled 
in botany, and protector of the bota- 
nic garden at Vienna, a genus of the 
Tetrandria Tetragynia class and or- 
der. Natural order of Rhamni, Jus- 
sieu. Essential character: calyx four- 
parted: petals four; drupe globular. 
There are three species, natives of the 
West Indies. 

MYOPES. Those, who by a natural 
defect have the cornea and crystalline 
humour too convex, are ealled myopes. 
This figure, which increases the quantity 
of refraction, tends to render the rays of 
such pencils as are formed in the eye 
mpre convergent, so that the point where 
these same rays meet is on this side of 
the retina, Mvopes see distinctly those 
objects only which are near, which send 
towards the eye rays more divergent, 
and thereby less disposed to converge, 
through the effect of refraction in the 
crystidline and other h|imoars. This im- 
perfection, being the reverse of that 
which aifects the eye of presbytac, is re- 
medied bj the use of a glass slightly con- 
cave ; which, increasing the divergence of 
the rays received by the eye, prolongs 
the pencils that are formed in the organ, 
and causes their summit's to fall more ex-* 
actly on the retina. Myopes s^em to have 
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% fondneM for minute objecU ;tii general 
they write a very fine hand, and read in 
preference works that are printed in a 
small type, because, by choosing dimen- 
sions suited to the narrow scope of their 
sight, they continue to embrace a greater 
number of objects at once. The^r have 
the habit also of closing, in a certain de- 
gree, the ejrelids, when they wish to see- 
objects distinctly that are otherwise dis- 
tant from them. Two advantages have 
been ascribed to this natural motion. On 
the one hand, by contracting the lid, ac 
cess is given to a smaller portion of light. 
Now those who are myopes see objects 
that are situated at a distance indistinctly, 
merely because the cones that are form- 
ed in the eye, as we have observed in the 
preceding paragraph, have their summit 
on this sine the retin2 ; so that the pro- 
longations of the rays, of which these 
cones are the assemblage, give rise to 
new cones, whose base meeting the 
bottom^ of the eye, depicts a small circle 
there, instead of a simple point. Accord- 
ingly, when the number of rays introduc- 
ed into the eye is diminished, that 
small circle is contracted, and the vision 
becomes less confused. On the other 
hand, the eye-lids, by closing, exert a 
pressure on the organ, that diminishes 
its conveiuty, and in part restores it to 
the foiTO most favourable to clearness of 
vision. 

MY'OPOUUM, in botany, a genus of 
the Didynamia Angiospennia' class and 
order. Natural order of Personatae. 
Essential character : calyx five-parted ; 
corolla bell-shaped, with a spreading 
almost equal five-parted border; berry 
one or two-seeUcd ; seeds two-cell- 
ed. There ai*e four species; these 
plants are natives of the islands of the 
South Sea. 

MYOSOTIS, in botany, scorpion-grasft 
a genus of tlie Pentandria Monocynia 
class and order. Natural order of As- 
perifoliae. Boraginex, Jussieu. Essen- 
tial character : corolla salver-shaped, five- 
cleft, emarginate ; the opening closed 
with arches. There are seven species, 
of which M. scorpioides, mouse-ear scor- 
pion grass, has an annual fibrous root ; 
stems several, procumbent, erect ; leaves 
alternate, entire, bent' back a little at the 
edge ; the lower leaves are elliptic or ob- 
long, the middle and upper ones are 
lanceolate, from an inch and half to two 
inches in length ; flowers in racemes, 
when young, bending in at the top, 
whence the names of scorpioides, scov- 
piurus, and scorpion-gras.s, from the 



similitade to a scor^non^s tul ; as the 
flowering advances, lengthening out very 
considerably: they are alternate, in a 
double row, all growing one way, each 
on its proper pedicle; calyx villose, 
deeply nve-cleft, closing at top as the 
seeds ripen ; corolla red before it opens, 
afterwards of a fine blue, with a yellow 
eye, not more than a tenth of an inch in 
diameter. 

MYOSURUS, in botany, mmue-taii, a 
genus of the Pentandria Polygynia class 
and order. Natural order of Multisili- 
qux. KanunculaceXy Jussieu. Essential 
character : calyx five-leaved, growing to- 
gether at the base j petals five, having a 
melliferous pore at the claw, seeds nu- 
merous. There is but ene species, viz. 
M. minimus, mouse-tail : this plant is very 
nearly allied to ranunculus, in wbich ge- 
nus it was ranged by Toumefort; the 
flowers are extremely small, and are suc- 
ceeded by long, slender spikes of seeds, 
resembling the tail of a mouse, whence 
the name; it ctows wild in naost parts 
of Europe. This plant affords a rare 
instance of a very great disproportion 
of males to females' in the same flower, 
and yet the latter are generally all pro- 
lific ; the seeds are justly described by 
Linnxus as naked, for the part which Jus- 
sieu calls a capsule, is nothing more than 
a thickened inseparable coat, as in ranun- 
culus. 

MYOXUS, the domaotwe, in natural his- 
tory, a genus of Mammalia of the order 
Glires. Generic character: two fore- 
teeth, the upper wedge formed, the 
lower compressed ; four grinders in each 
jaw; long whiskers; tail cylindric, brist- 
ly, and thicker towards the end ; legs of 
equal length; fore-feet with four toes. 
These animals feed only on vegetables, 
and burrow in the ground, in which they 
continue during the winter in a torpid 
state. They are nocturnal, sleeping in 
their habitations the greater part of the 
day ; they carry food to their mouths with 
their fore-paws, sitting erect, and ad- 
vance by leaps of several feet at a time, 
instead of walking. There are four spe- 
cies, neither of which inhabits America : 
M. glis, or the fat dormouse, is found 
in Germany and Russia, and has much 
of the manners of a squirrel, haunting 
trees, and feeding on fruits and nuta^ 
which it stores, uke that aninoal, for its 
winter consumption. It was highly va- 
lued by the Romans as ao article of 
food. It is six inches lon|; to the tail, 
which is about four. It is not easily 
tamed. 
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M. muBCftrdinud, or the common dor- 
tnouse, IS nearly of the size of a mouse, and 
inhabits thick hedgpes, making its nest 
in the hollow of some tree. It is far 
from livelr, and is incapable of bound- 
ing like the squirrel. Like that animal, 
howerer, it forms its hoard for the win- 
ter, during which it is for the greater 
part abstinent and torpid. It occasion- 
ally is roused by the interrention of tem- 
perate days, recurs to its stock, and then 
returns to ita. slumbers, till spring reco- ' 
vers it to daily exertion. It is very rarely 
seen in this country, but is supposed to 
be in fact by no means uncommon. For 
the garden dormouse, and the wood 
dormouse, see Mammalia, Plate XYII. iig. 
1 and 2. 

MTRICA, in botany, candleberry myr- 
tle^ a genus of the Dioecia Tetraridria 
class and order. Natural order of Amen- 
tacex, Jussieu. Essential character : 
ament with a crescent-shaped scale ; co- 
rolla none; female, styles two; berry 
one-seeded. There are nine species, of 
which M. gale, sweet.gale, sweet-willow, 
or candleberry myrtle, rises with many 
shrubby stalks, from two to four feet in 
height, dividing into several slender 
branches : the buds are composed of nine 
leafy, shining scales ; leaves alternate, an 
inch and a hm in length ; they have a bit- 
ter taste, and an agreeable odour, like 
those of myrtle. The flowers appear be- 
fore the leaves, at the ends of the branch- 
es ; as soon as the fructification is com- 
pleted, tiie end of the branch dies, the 
leaf-buds, which are on the sides, shoot 
out, and the stems become compound ; 
the fruit is a coriaceous berry ; the male 
and female aments are sometimes on dis- 
tinct plants, and sometimes on the same 
individual. The northern nations former- 
ly used this plant instead of hops, and it is 
still in use for that purpose in some of the 
western isles ; unless it is boiled a long 
time, it is reported to occasion the head- 
ach. The catkins, or cones, boiled in 
water, throw up a scum resembling bees* 
wax, and which, gathered in sufficient 
quantities, would make candles. From 
M. cerifera, American candleberry myr- 
tie, candles are prepared in America ; it 
is also used in tanning calf skins; gather- 
ed in autumn, it will die wool yellow, for 
which purpose it is used both in Sweden 
and in Wales ; Uie Welsh lay branches of 
it upon and under their beds, to keep off 
fleas and moths. In most of the Hebrides, 
and in the Highlands of Scotland, an in- 
fusion of the leaves is frequently given 
to children to de»trQy worms. When it 



grows within reach of a port, the sailors 
make besoms of it for sweeping their 
ships. Native of the northern parts of 
Europe and North America. 

MYHIOPHYLLUM, in botany, a ge- 
nus of the Monoecia Polyandria class and 
order. Natural order of Inundata:. Naia- 
des, Jussieu. Bssemial character : calyx 
four-leaved; corolla none: male, stami- 
na eight; female, pistils four; style none; 
seeds four, naked. There are two spe- 
cies, viz, M. spicatum, spiked water mil- 
foil, and M. verticillatum, whorled water 
milfoil. These are perennial herbs, in- 
habitants of the water, leaves in whorls, 
pinnate linear ; flowers axillary, sessile, 
solitary, in the upper whorls male, in the 
lower female : in the second species they 
are frequently hermaphrodite. 

MYRISTICA, in botany, nutTneg-tree, a 
genus of the Dioecia Syngenesia class and 
order. Natural order of l^auri, Jussieu. 
Essential character : calyx trifid ; corolla 
none: male, filament columnar; anthers 
terminating, united : female, capsule su- 
perior, drupaceous, two-valved ; nut in- 
volved in an aril, called the mace. There 
are three species, of which M. aromatica, 
aromatic or true nutmeg-tree, grows to 
a considerable size in the East Indies, 
with erect branches, and a smooth ash- 
coloured bark; the inner bark is red; 
leaves petioled, alternate, quite entire, 
shining, paler underneath, nerved pe- 
duncles axillary, two or three flowered, 
solitary ; only one flower arrives at matu- 
rity; calyx fleshy, smooth; segments 
spreading shorter than the tube ; filament 
solid, the length of the calyx; anthers 
eight, ten or twelve, growing longitudi- 
nally round tlxe upper half of the fila-^ 
ment ; calyx in the female smaller ; co- 
vering of the fruit or mace subdivided 
irregularly like a net, fulvous. The 
leaves are aromatic ; and if the trunk or 
branches be wounded, they will yield a 
glutinous red liquor. 

MYRMECIA, in botany, a genus of the 
Tetrandria Monogynia class and order. 
Natural order of Gentians, Jussieu. . Es- 
sential character : calyx tubular ; five- 
toothed : corolla one-pe tailed, with an in- 
flated mouth and five-cleft border ; germ 
with five glands at the base ; stigma bila- 
mellate ; capsule two-celled, two-valved, 
many seeded. There is but one species, 
viz. M. tachia, which is a shrub five or 
six feet in height ; thick at the base, gra- 
dually diminishing as it ascends, throwing 
out a few long, rough, four cornered 
branches, which are opposite and tubu- 
lar \ at each knot of these branches grow 
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two opiMMite leavei, dispoied crof twtys ; 
from the bosom of one of these leaves 
proceeds a sessile flower, of a yellow co- 
lour ; and it generally happens that, at 
the bosoms oi those leaves which do not 
produce flowers, a tear of yellow resin 
makes its appearance. The hollow trunk 
and branches of this shrub are 'common- 
ly the retreat of a great many ants, for 
which reason it is called by the natives 
of Guiana tachi, which is said to signify 
an ant's nest. 

MYRMECOPHAGA, the ant-eater, in 
natural history, a genus of Mammalia, of 
the order Bruta. Generic character: no 
teeth ; tongue extensile and cylindric ; 
mouth elongated into a form somewhat tu- 
bular; body covered with hair. Though 
these animals are stated above to have no 
teeth, dissection shows that they have 
certun bony substances, not very differ- 
ent from them, fixed firmly at the lower 
end of their jaws. They subsist on in- 
sects, and particularly that genus of them 
from which they are designated. Thrust- 
ing their tongue into a nest of ants, the 
l^lutinous substance which exudes from 
it serves to attach to it inextricably num- 
bers of these insects, and when the ani- 
mal perceives, by the exquisite feeling of 
the papillae, that he has secured a suffi- 
cient number, he withdraws his tongue by 
an instantaneous movement, and swallows 
his victims. There are seven species. 
The following are principally deserving 
of attention. 

M. jubata, or the great ant-eater, is an 
animal of a very inelegant and rough ap- 
pearance, and more than seven feet m 
length. It is a native of Sotfth America, 
slow in its movements, and heavy in its 
manners, sleeping during almost the 
whole day ; the night it passes principaUy 
in search of food. With its fore claws it 
can destroy by pressure and laceration 
animals apparently much stronger than 
itself. In a state of confinement it has de- 
voured four pounds of animal food in a 
day. A specimen is in Peale's Museum. 

M. tetradactyla, or the middle ant-eat- 
er, is far inferior in size, being little more 
than two feet in its whole length. It is a 
native of the same regions, and is similar 
in its habits. It possesses, however, a 
prehensile power with its tail, and in 
climbing trees, and moving from branch 
to branch, is much assisted by this cir- 
cumstance. 

M. didactyla, or the little ant-eater, is 
about as large as a squirrel, covered with 
a soft and curly fur of yellow brown, 
aiyj possesses considerable elegance. Its 



tail is ptehennble ; it resides in tr^s,rand 
subsists, like the former species, princi- 
pally on insects, and particularly ants. It 
IS a native of Guiana. Animals pf a simi- 
lar description are found both in Africa 
and the Indian islands. In the former, 
they are stated to attain the weight of a 
hundred pounds, and to have auch a tena- 
ciousness of gripe, that the efforts of the 
strongest man cannot unfix their claws 
when fully stuck in the ground. 

M. aculeata, or the aculeated ant-eater, 
is a native of New Holland, and appears 
to connect the ant-eater genus with the 
porcupine. It has the spines of the lat- 
ter, and the mouth, tongue, and habits of 
the former. It is generally found in the 
middle of an ant's nest, and will burrow 
with extreme celerity. It will even tear 
up a pavement of some firmness. It is 
little more than a foot long, and is pre- 
served in Peale's Museum, but the spe- 
cimen is somewhat mutilated. For a re- 
presentation of the ant-eater, see Mam- 
malia, Plate XVn. fig. 3. 

MYRMELEON, in natural history, Hon- 
antf a g^nus of insects of the order Neu- 
roptera. Mouth with a homy, acute man- 
dible and jaw ; feelers six ; antennae 
thicker at the tip ; wings deflected ; tail 
of the male armed with a forceps, com- 
posed of two straight filaments. There 
are sixteen species of this genus enume- 
rated by Gmelin, which are divided into 
two sections, viz, A. Hind-feelers much 
longer ; jaw one-toothed ; lip membrana- 
ceous, square, truncate, emar^nate. B. 
Feelers nearly equal; jaw ciliate; lip 
horny, rounded, entire. The animals of 
this family prey with the most savage fe- 
rocity on ants and lesser insects, and for 
the purpose of ensnaring them, sinks it- 
self mto the sand, and forms a kind of 
funnel or pit, in which it lies buried, the 
head immediately beneath the apex of 
the inverted cone. Into this noUow 
such insects as fall, not being able to 
crawl up the sides of loose sand, are 
seized and devoured by the lion-ant. But 
if the sides of the pit do not give way, or 
the unlucky insect appears to be able to 
make its escape, its merciless enemy, by 
throwing with its head repeated showers 
of sand, forces it down till it comes with- 
in its reach. The larva is six-footed, with 
exserted, toothed jaws; pupa inclosed 
in a ball composed of sand or earth, aggpiu- 
tinated and connected by very fine silk, 
which it draws from a tubular process at 
the extremity of the body: with this silk 
it also lines the intemsil surface of the 
ball, which, if opened, appears coated by 



Digitized by VjOOQ IC 



MTB 



MYT 



ftfine pearl-coloured silken tissue. It con- 
tinues in the state of chrysalis about four 
weeks, and then gives birth to the com- 
plete insect. M. formicaleo, in its com- 
plete, or fljr-state, bears a great resem- 
olance to a small dragon-fly, from which 
it may be distinguished by its antennx. 
It is a native of Europe. See Plate IlL 
Entomology, fig. 5. 

MYKODENDRUM, in botany, a genus 
of the Polyandria Monogynia class and or- 
der. Essential character: corolla five- 
petailed, spreading, much larger than the 
five-toothed cal^rx ; stigma capitate, five- 
lobed ; pericarpium five-celled, with one 
seed in each cell. There is but one spe- 
cies, viz. M. balsamiferum : this is a tree 
from fifty to sixty feet in height, and two 
in diameter; it throws out from the top 
several large branches, which divide into 
branchlets, beset with alternate, smooth, 
green, long leaves, terminating in a point ; 
these leaves are hirgest at their base, 
where they partly embrace the branch- 
lets : the flowers are borne in heads or 
clusters, fix>m the leaves at the extremi- 
ties of the branchlets, of a white colour. 
The bark of this tree affords J^red bal- 
samic fluid, resembling styrax m scent; 
this liquor, after it has exuded from the 
bark, becomes hard, brittle, and transpa- 
rent, and, when burnt, affords a very 
agreeable odour. The Negroes use the 
bark for the purpose of slips, to make 
flambeaux, and the natives for building 
their houses. It grows naturally in the 
forests of Guiana. 

MYRODIA, in botany, a genus of the 
Monadelphia Polyandria class and order. 
Natural order of Columniferx. Malvacex, 
Jussieu. Essential character: calyx sin- 
gle, one-leafed ; corolla five-petalled; pis- 
til one; column of anthers undivided; 
drupe dry, inclosing two nuts. There 
are two species, viz, M. turbinata, and M. 
longiflora ; the former is a native of the 
West Indies, and the latter of Guiana^ 
growing on the banks of rivers. 

MYROSMA, in botany, a genus of the 
Monandria Monogynia class and order. 
Natural- order of Scitaminex. Cannae, 
Jusnet:^ Essential character : calyx dou- 
ble, outer three-leaved, inner three- 
parted; corolla five-parted, irregular; 
capsule three-cornered, Uiree-celled, 
inany.«eeded. There is but one spe- 
cies, vix. M. cannaeformis, a native of Su- 
rinam. • 

MYROXYLUM, in botany, gweet-wood, 
a genus of the Decandri a Monogynia class 
and order. T^atural order of Xiomentacese. 



LeguminosK, Jussieu. Essential cbanctet: 
calyx bell-shaped ; petals five, the upper- 
most larger ; germ longer than the corol- 
la; legume one-seeded. There is but one 
species, viz. M.penuferum ; this is a very 
beautiful tree, with a smooth, thick barl^ 
which is resinous; leaves alternate, leaf- 
lets in two pairs, mostly opposite, they are 
entire, veined, and very sipooth : racemes 
axillary, erect, pointing one way, pedun- 
cle roundish, pubescent, flowers scatter- 
ed ; pedicles erect ; calyx hoary green, 
on the outside of the orifice surrounded 
by the petals and anthers, which are 
white, within containing the g^een le- 
gume, having a singular appearance ; the 
substance of the leaves is fuU of linear 
dots ; they are transparent and resinous. 
The balsam of Peru is the produce of 
this tree ; it is a native of the hottest pro- 
vinces of South America. 

MYRSINE, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Bicornes. Sapotx, Jus- 
sieu. Essential character: corolla half 
five-cleft, converging; genn filling the 
corolla; berry one-seeded, with a five- 
celled nucleus. There are two species, 
viz. M. Africana, African myrsine, and M. 
retusa, round-leaved myrsine, or tamaja. 

MYRTUS, in botany, myrtle, a genus of 
the ICQsandria Monogynia class and or- 
• der. Natural order of Hesperideae. Myr- 
ti, Jussieu. Essential character: calyx 
five-cleft, superior; petals five; berry two 
or three-ceUed ; seeds several, gibbous. 
There are thirty-six species, and many 
varieties. This genus is composed of 
small trees and shrubs : flowers in some 
solitary, with two scales at the base ; in 
others forming opposite corymbs or pani- 
cles, axillary or terminatinp;*. The M. com- 
munis, common myrtle, is well known, 
and admired as an elegant evergreen 
shrub: it is a native of Asia, Africa, and 
the southern parts of Europe ; it was a 
great favourite amongst the ancients, for 
its elegance, and its evergreen sweet 
leaves ; it was sacred to Venus, either on 
this account, or because it flourishes most 
in the neighbourhoo^pf the sea. Myrtle 
wreaths adorned the^rows of bloodless 
victors, and were the symbol of authority 
for magistrates at Athens ; both branches 
and berries were put into, wine, and the 
latter were used in the cookery of the an. 
cients: the myrtle was also one of their 
medicinal plants ; it is an astringent, but 
is now discarded from modern practice. 

MYTHOLOGY, the history of the fabu- 
lous gods and heroes, of antiquity, with 
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the exptaiiAtions of the njsteries or &!• 
leffotiet coached therein. Lord Bacon 
thinks, thita great deal of concealed in- 
atraction and allegory was originally in- 
tended in most part of the ancient my. 
thology : he observes, that some &bles 
discover a great and evident similitude, 
yelation, and connexion, with the thing 
they signiiy, as well in the structure of 
the fable, as in the meaning of the 
names, whereby the persons or actors are 
characterized. 

The same writer thinks it may pass for 
a further indication of a concealed and se- 
cret meaning, that some of these fables 
are so absurd and idle in their narration, 
as to show an allegory even afar off: but 
the argument of most weight upon this 
subject he takes to be this, that many of 
these fikbles appear by no means to have 
been invented by the persons who i^ate 
them : he look^ on therA, not as the pro- 
duct of the age, nor invention of the poets, 
but as sacred relics, as he terms them, 
gentle whispers, and the breath of better 
times, that from the tradition of more an- 
cient nations came at length into the flutes 
end trumpets of the Greeks. He con- 
cludes, that the knowledge of the earl^ 
ages was either great or happy : great, if 
they by design made this use of trope and 
figure; or happy, if, whilst they had other 



views, they afforded matter and occasion 
to such noble contemplatioTis. 

MYTILLUS, in natural histoiy, the 
fouiael, a genus of insects of the Vermes 
Testacea class and order. Animal allied 
to an ascida ; shell bivalve, rough, gene- 
rally affixed bv a byssus, or beard of silk- 
en filaments; hinge mostly without teeth, 
with generally a subulate, excavated, 
longitudinal Ime. There are between 
fifty and sixty species, divided into sec- 
tions, viz. A. parasiticaJ, affixed as it were 
by claws ; B. flaf, or compressed into a 
flattened form, and slightly eared ; C. 
ventricose, or convex. In the second di- 
vision is M. margaritiferus, which inha- 
bits the American and Tndian seas ; about 
eight inches long, and something broad- 
er ; the inside is beautifully polished, and 
produces true mother-of-pearl, and fre- 
quently the most valuable pearls ; the 
outside sometimes sea-green, or chesnut, 
or bloom-colour, with wnitish rays ; when 
the outer coat is removed, it has the same 
perlaceous lustre as- the inside; the 
younger shells have ^ars as long as the 
shell, and resemble scallops. M. edufis 
inbabttsC^uropean and Indian seas, found 
in large beds, adhering to other bodies 
by means of a long silky beard : the inha- 
bitant affords a ricn food, but is often nox- 
ious to the constitution. 
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NOr n, the thirteenth letter, and 
^ tenth consonant of our al})habet: it 
is a hquid, the sound of which is formed 
by forcing the voice strongly through the 
nooth and nostrils ; being at the same 
time intercepted by applying the tip of 
the tongue to the ^«.part of the palate, 
with the lips open. Tt suffers no consonant 
immediately mer it in the beginning of 
words and syllables ; nor any before it, 
except ^, kf uid «; as in gnaw, know, 
mew, &c. : as a numeral, N stands for 900 ; 
and with a dash over it, thus N, for 
900,000; N, or N®, stands for numerd, 
s. e. in number ; and N. B. for nota bene, 
note well^ or observe well. 

NABOB, a ceiruption from nawaub, 
the plural of naib. The title means de- 



puted, but it is often assumed in India 
without a right to do it. As the real sig- 
nification and import of this word are not 
generally known, we shall extract a pas- 
sage out of Mr. Orme's " History of the 
Camatic," that will place them in the 
clearest point of view : ** Bfest' of the 
countries whidi have been conquered by 
the Great Mogul in the peninsuhi of India, 
are comprised under one viceroy aky, call- 
ed from its situation, Decan, or South. 
From the word Soubah, signifying a pro- 
vince, the viceroy of this vast territoiy is 
called soubadar, and by Europeans, im- 
projjerly, soubah. Of the countries under 
his jurisdiction, some are enili^ly sub- 
jected to the throne (tf Delhi, and govem- 
cd by Mahomedaui^ whom Europeans 
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tmpioperly call Moors; vhilst othert 
remain under the government of their 
original Indian princes, or rajahs* and are 
sufrered to follow their ancient modes, 
on condition of paying tribute to the 
Great Mogul. The Moorish governors 
depending on the soubah assume, when 
treating with their inferiors, the title of 
nabob, which signifies deputy ; but this 
in the registers of the throne (of Delhi) 
is synonymous to Soubadar, and fhe 
greatest part of those who style them- 
selves nabobs are ranked at Delhi under 
the title of phousdar, which is much infe- 
rior to that which they assume. The Eu- 
ropeans established in the territmries of 
the pseudo-nabobs, (if we may be allow- 
ed the ex|>res8ion) following the example 
of the natives with whom the^have most 
intercourse, have agreed in giving them 
the title they so much affect. 

"A nabob ought to hold his commis- 
sion from Delhi, and if, at his death, a 
successor has not been previously ap- 
pointed by the Great Mogul, the soubah 
has the right of naming a person to admi- 
nister the nabobship until the will of the 
sovereign is known; but a nabob thus 
appointed by a soubah is not deemed au- 
thentically established until he is confirm- 
ed from Delhi. The soubah receives 
from the several nabobs the annual reve- 
nues of the crown, and remits them to the 
U^asury of the empire. The nabobs are 
obUge<{^ accompany him in all military 
expeditions within the extent of his vice- 
royalty, but not in any without that ex- 
tent. These regulations were intended 
to place them in such a state of depen- 
dence on the soubah as shall render them 
subservient to the interest of the empire, 
and at the same time leave them in a 
state of independence, which would ren- 
der it diificult for the soubah to make use 
of their assistance to brave the throne. 
Nabobs, however, have kept possession 
of their governments in opposition both 
to the soubah and the throne ; and what 
is more extraordinary, in the offices of a 
despotic state, both soubahs and nabobs 
haye named their successors, who have 
often succeeded, with as little opposition 
as if they had been the heirs apparent of 
an hereditary dominion." 

NABONASSAR,or»£rao/Ab6omi««ar, 
a method of computing time from the 
commencement of Nabonassar's reign. 
The^ep^chaofNabonassaris of the greater 
importance, as Ptolemy and other astro- 
nomers account their years from it. 

NADIB, in astronomy, that point of the 
heavens which is diametrically opposite 



to the senith, or p<»nt datddfoftt our 
heads. The zenith and nadir are the two 
poles hf the horizon. 

NA JAS, in botany, a genus of the Dioe- 
cia Monandria class ana order. Natural 
order of Inundatx. Naiades. Jussieu. 
Essential character; male, calyx cylin- 
dric, bifid; corolla, four-cleft; filament 
none : female, calyx none ; c«roUa none : 
pistil one; capsule ovate; one-celled* 
There is but one species, vtz. N. Marina, 
which, according to Jussieu, has three 
whorled sheathing leaves^ the flowers ax- 
illary, sessile ; the filament in the male 
flowers long, with a.four-valved anther, 
which is the four-cleft corolla of linnaeu&s 
in the female flowers two stigmas, and 
one nut, or four see'ds. Native of the sea. 
coast of Europe ; in the canal between 
Pisa and Leghorn ; and in the Bbiiie,near 
Basle. 
NAIU See Ahatomt. 
The nails have been chemically exa- 
mined, and are found to be composed 
chiefly of a membranous substance, which 
possesses tiie properties of coagulated af- 
bumen. They contain also a little phos- 
phate of lime. Water softens, but does 
not dissolve them. The v are readily dis- 
solved and decomposed by eonceutrated 
acids and alkalies. It is pretty certain 
that they are composed of the same sub- 
stances as Hour, which see. Under the 
head of nails must be. comprehended the 
talons and claws of the inferior animals, 
and likewise their hoofs, which differ in 
no respect from horn. 

Nails, in building, &c. small spikes of 
iron, brass, &c. which, being driven into 
wood, serve to bind severalpieces toge- 
ther, or to fasten something upon them. 
The several sorts of nails are very name. 
h>us : as 1. Back and bottom nails; which 
are made with flat shanks, to hold fast 
and not open the wood. 2. Clamp nails, 
for fastening the clamps in buildings, &c. 
3. Clasp-naus, whose heads clasping and 
sticking into the wood, render the work 
smooth, so as to admit a plane over it. 4. 
Clench-nails, used by boat and barge 
builders, and proper for any boarded 
buildings that are to be taken down, be- 
cause they will drive without splitting 
the wood, and draw without breaking ; of 
these there are many sorts. 5. Clout-nails, 
used for nailing on clouts to axle-trees. 
6. Deck-nails, for fastening of decks in 
ships, doubling of shipping, and floors 
laid with planKs. 7. Dog-naus, for fasten- 
ing hinges on doors, &c. 8. Flat-points, 
much used in shipping, and are proper ' 
where there is occasion to draw and bold' 
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fait, ind no conyenieney ofclencliing. 9. 
Jobent-nub, for nailing thin plates of 
iron to woocU m nnaU hinges on* cup- 
board doors, &c. 10. Lead-nails, for nail- 
ing lead, leather, and canvass, to hard 
>wood. 11. Port-nails, for nailing hinges 
to the ports of ships. 13. Pound-nails, 
which are four-sauare, and are much used 
in Essex, Norfolk, and Suffolk, and 
scarcely any where else, except for pail- 
ing. 13. Ribbing-nails, principalljr used 
in diip-building, for fastening the ribs of 
ships in their places. 14. Rose-nails, 
which are drawn four-square in the shank, 
and commonly in a round tool, as all com- 
mon two-penny nails are ; in some coun- 
tries all the lai^er sorts of nails are made 
of this shape. 15. Rother-nails» which 
bare a full head, and are chiefly used in 
fastening rother-irons to ships. 16. Round 
head naOs, for fastening on hinges, or for 
any other use, where a neat head is re- 
quired; these are of several sorts. 17. 
Scupper-nails, which have a broad head, 
apd are used for fastening leather and 
canvass to wood. 18. Sharp-nails, these 
have sharp points and flat shanks, and are 
much used, especially in the West Indies, 
ibrnttling soft wood. 19. Sheathing-nails, 
for fastening sheathing-boards to ships. 
20. Square-nail^, which are used for hard 
wood, and nailing up wall-fruit. 31. 
Tacks, the smallest of which serve to fas- 
ten paper to wood; the middling for 
wool-cards. Sec. and the larger for up- 
tiolsterers and pumps. Nails are said to 
be toughened, when too brittle, by heat- 
ing them in a flre-shovel, and putting 
some tallow or grease among them. 

NAIS,in natural history, a genus of the 
Vermes MoUusca class and order.. Body 
creeping, long, linear, pellucid, depress- 
ed ; peduncles, or feet, with small bristles 
on each side. There are ten species ; 
N. digilata has single lateral bristles; tail 
laciniate. ft is found in stagnant waters, 
or the sandy sediment of rivers, with its 
head attadied to the stalk of aquatic 
plants. It is not half an inch long. 

NAISSANT, in heraldnr, is applied to 
any animal issuing out of the midst of 
some ordinary, and showine only his head, 
shoulders, fore-feet, and legs, with the 
tip of his tail, the rest of his body being 
hid in the shield, or some charge upon 
it; in which it differs from issuant, which 
denotes a living creature arising out of 
the bottom of any ordinary or charge. 

NAMA, in botany, a genus of the Pen- 
tandria Digynia class and order. Natural 
order of Socculentx. Convolvuli, Jussieu. 
Essential character: calyx five-leaved; 



corolla five-parted; capsule dn&eelledj 
two-valved. There is but one species, 
•otr. N. Jamucensis, an annual little plant, 
spreading much about the root ; it is sel- 
dom more than five or six inches in 
length, with the stalk and branches mar- 
gined. 

NAME, denotes a word whereby men 
have agreed to express some idea;^ or 
which serves to signify a thing or subject 
spoken of This the grammarians usually 
call a noun, though their noun is not of 
quite so great an extent as our name. See 
Grahxab. 

NANDINA, in botany, a genus of the 
Hexandria Mono|;ynia class and order. 
Essential character: calyx many-leaved, 
imbricate; corolla six petalled. There 
is but one species, viz, N. Domesdca, a 
native of Japan. 

NAPJEA, in botany, a genus of the 
Bioecia Monadelphia class and order. 
Natural order of Columniferx. Malvaceae, 
Jussieu. Essential character : calyx five- 
cleft ; petals five : male, stamina monadel- 
phous, very many, fertile ; styles several, 
barren : female, stamina monadelphous, 
verj' many, barren ; styles several, longer 
than the stamens ; capsule orbicular, de- 
pressed, ten-celled ; seeds solitary. There 
are two species, viz. N. laevis, smooth na- 
paea, and N. scabra, rough napaea. Both 
these plants grow naturally in Viiynia 
and many parts of North America ; from 
their bark a kind of hemp may be pro- 
cured, such as many of the malvaceous 
tribe afford. 

NAPTHA, in chemistry, one of the 
bitumens, which has been used much 
lately in the experiments on the newly 
discovered metals of Potassium and So- 
DAiuH, which see. Naptha is of a light 
colour, more or less transparent, per- 
fectly thin and li(;[uid, and so light as to 
float on water ; it is odoriferous, volatile, 
and inflammable. See BmofBir, Pbtbo- 
uimr, &c. 

NARCISSUS, in botany, a genus of the 
Hexandria Monoeynia class and order. 
Natural order of Spathaceae. Narcissi, 
Jussieu. Essential character : petals six, 
equal ; nectary funnel-form, one-leafed ; 
stamina without the nectary. There are 
fifteen species, of which we shall notice 
the N. tazetta, polyanthu^ narcissus. It is 
a native of Spain and Por^ug^, the South 
of France, Italy and Japan; it has a large 
roundish bulb, from which proceed three 
or four narrow leaves ; the scape, or flow- 
er-stalk, is upright, angular, concave, 
from twelve to eighteen inches in height ; 
flowers very fragrant, clustered fromsa^ 
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rcn to ten. coming out of one spathe, of 
I white or yellow colour. 

There is a greater variety of the poly- 
uithus narcissus than of all the other spe- 
cies, for the flowers being very ornamen- 
tal, and appearing^ early in the sprin(>f, the 
3orJ8ts in Holland, Flanders, and France, 
iiave taken great pains in cultiyating and 
improving them. 

NARCOTIC principle. See Opium. 

NARCOTICS, in medicine, soporife- 
rous medicines, which excite a stupefac- 
tion. 

NARDUS, in botany, mat-ffraas, a ge- 
nus of the Triandria Monogynia class and 
order. Natural order of Gramina, Gra- 
minex, or Grasses. Essential character : 
calyx none ; corolla two-valved. There 
are four species. 

NARRATION, in oratory and history, 
a recital or rehearsal of a fact as it hap- 
pened,' or when it is supposed tD have 
happened. Narration b of two kinds, ei- 
ther ample or historical, as where the au- 
ditor or reader is supposed to hear or 
read of a transaction at second hand ; or 
artificial and fabulous, as where their 
imaginations are raised, and the action is, 
as it were, reacted before them. 

N ATROLITE, in mineralogy, a species 
of the zeolite family, was first described 
and analyzed by Klaproth, who gave it 
the name which it bears, on account of 
the great proportion of soda which it con- 
tains. It occurs massive, and in its frac- 
ture presents straight or diverging fibres ; 
its colour is light yellow ; wiUi little lus- 
tre ; it is striped, and the stripes are curv- 
ed in the direction of the external sur- 
face. It fuses very readily before the 
blow-pipe. It consists of 



Silica .... 
Alumina . . . 
Soda .... 
Oxide of iron . 
Water . . . . 


. 48 

. 24.25- 
.. 16.5 
. 1.75 
. 9 


Loss 


99.5 
5 



100 



NATRON", in chemistiy, a term fre- 
quently given to soda, upon the supposi- 
tion that it is the natron or nitrum of the 
ancients. See Soda. Natural natron oc- 
curs either as an efflorescence, on the 
surface of the soil, or on decc^mposing 
rocks of particidar Jkinds, or on ihe sides 
and bottoms of lakes that become dry 
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during the summer. In Hungary tli« na- 
tron lakes are very numerous, and afford 
a vast quantity annually. In some places 
it effervesces on the surface of the soil, 
heath, &c. It is even found efflorescing 
on meadows, where it is renewed every 
spring. About sixty miles north-east of 
Grand Cairo, in E^ypt, there is a lime- 
stone valley, in which there are several 
extensive natron lakes, which become diy 
during the summer season, and leave their 
sides and bottoms covered with a great 
quantity of soda or natron. 

NATURAL history. Natural histbry* 
taken in its most extensive sense, signi- 
fies a knowledge and description of the 
whole universe. Facts respecting the 
heavenly bodies, the atmosphere, the 
«arth,and indeed all the phenomena which 
occur in the world, and even those which 
relate to the external parts, as well as the 
actions of man himself, so far as reason 
-can discover them, belong to the pro- ' 
rinoe of natural history. But when we 
leave the simple recital of effects, and 
endeavour to investigate the c^ses of 
such phenomena, we over*8tep the boun- 
daries of natural history, and enter on the 
confines of philosophy. Thh science, it 
roust be evident, according to the above 
definition, is as extensive as nature itself: 
but in a more appropriate and limited 
sense, it treats of those substances of 
which the earth is composed, and of thl)8e • 
organized bodies, whether vegetable or 
animal, which adorn its surface, ioar 
into the air, or dwell in the bosom of the 
waters. 

In this restricted sense natural history 
may be divided intd two heads; the tirst > 
teaches us the characteristics or distinc- 
tive marks of each individual object, whe- 
ther animal, vegetable, or mineral; the 
second renders us acquainted with all its 
peculiarities, in respect to its habits, ita 
, qnalities, and its uses. To faciUtate the 
attainment of the first, it is necessary to 
adopt some system of classification, in 
which the individuals that correspond in 
particular points may be arranged toge- 
tlier, and with this view we have pre- 
ferred that of Linnxus, as being the most 
»im"ple of any; that has yet been presented 
to the public. 

A knowledge of the second head can 
only be acquired by a'diligent and accu- 
rate investigation of each particular ob* 
ject ; for this we must refer the reader to 
the several genera described in thp 
course of the work, under which we have 
endeavoured to give a brief account of 

Mm 
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the interestinfT and more material facts 
Connected with each renus. 

The study of natural history consists in 
the collection, arrangement, and exhibi- 
tion of the various productions of the 
earth. These are divided into three 
great kingdoms of nature, the boundaries 
of which meet in the Zooprttxs, which 
see. 

Minerals occupy the interior parts of 
the earth, in rude and shapeless masses ; 
but mtfftt of them may be sometimes found 
crystallized so regularly, that they may 
be determined by the measurement of 
their angles with mathematical preci- 
sion. Thev are concrete bodies, des- 
titute of hfe and sensation. See Mi- 
vBKALoev, and the several genera of mi- 
nerals. 

Vegetables clothe its sur^e with ver- 
dure, imbibe nourishment through their 
bibulous roots, respire by means of 
leavei^ and continue their kind by 
the dispersion of seeds within prescrib- 
td limits. They are organised bodies, 
possesnng life, but not sensation. See 
BoTAirv. 

Animals inhabit the exterior parts of 
the earth; respire and generate eggs: 
M impelled to action by hunger, mec- 
tions and pain, and, by^reying on other 
animals and vegetables/ restrain within 

£ roper limits and proportions the num- 
ers of both. They possess organized bo- 
dies, enjoy life and sensation, and have 
the power of loco-motion. 

Man, who rules and subjugates all 
other beings, is, by his wisdom alone, ca- 
pable of forming just conclusions from 
such natural bodies as present them- 
selves to his senses. Hence an acquaint- 
Wice with these bodies, and the capa- 
bility, from certain marks imprinted on 
them by the hand of nature, to distin- 
guish them from each other, and to affix 
to each its proper name, constitute the 
first step of knowledge. These are the 
elements of this science : this is the great 
alphabet of nature, for if the name be 
lost, the knowledge of the object must 
be lost also. 

The method pursued in natural history 
indicates Uiat every body may, on inspec- 
tion, be known by its peculiar name, and 
this points out whatever the industry of 
man has been able to discover respecting 
it, so that, amid apparent confusion, the 
greatest order and regularity are dis- 
cernible. 

The Linnaean system is divided into 
classes, orders, genera, species, and va- 
neties, to each of which their names and 



characters arc afExed. In tMa amage- 
ment, the classes, order, and genera, 
are ari>itxvy* but the species are na- 
tural. 

Of the three grand divisions of the 
imperium naturae, above referred to, the 
animal kingdom stands highest in the 
scale, next to it the vegetable, and lastly 
the mineral kingdom. 

To the vegetable and mineral king*- 
doms we have already referred, under the 
distinct articles Botant and Mikebalo- 
«T : with regard to the animal kingdom, 
we may observe, \hat animals enjoy sen- 
sation by means of a living organization, 
animated by a medullary substance, per- 
ception by nerves, and motion by the 
exeKion of the will. They are furnished 
with members for the difFerent purposes 
of life, or^s for their different senses, 
and faculties or powers for the applica- 
tion of their different perceptions. They 
all originate ab &vo. Their external and 
internal structure, habits, instincts, and 
various relations to each other, will be 
found under the different genera. See 
also Aa-ATOXT, Coxpakative Ajtatoht, 
Phtsiologt, &c. 

The following is a brief abstract of the 
arrangement pursued by Linnaeus in his 
division of the animal kingdom. 

CLASS I. MAMMALIA. 



Primates 
BruU 
Ferae 
Glires 



Pecora 
Belluae 
Cete 



CLASS n. AVES. 

oanxB. 

Accipetres Grallx 

Picae Gallinae 

Anseres Passeres 

CliASS m. AMPHIBIA. 

OBBIB. 

ReptHia Serpentes 

CLASS rV. PISCES. 

OBDEB. 

Apodes Abdominales 

Jugulares Branchiostegi 

Thoracici Condroptetygii 
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CI.ASS V. nSfSECTA. 



Coleoptera 
Hemiptent 
Lepldoptera 
Xeuroptera 



Hymenoptera 

Diptera 

Apteca 



CLASS YI. VERMES. 



Intestina 
Mollusca 
Testacea 



Zoophyta 
Infusoria 



For particular information respecting 
the characters of the different classes, or- 
ders, &c. the reader may consult the se- 
veral articles. 

NATURALIZATION, is when an a- 
Uen bom is made the king^s natural sub- 
ject 

Hereby an alien is put in the same 
state aa if he had been bom iii the king's 
lig^eance, except, only, that he is incapa* 
ble of bein^ a member of the Privy Coun* 
cil, or Parliament, and of holding any of- 
fice or grant.^ No bill for a natumizatioa 
can be received in either house of Par- 
liamenty without such disabling clause in 
it; nor without a clause disabling tke 
person from obtaining any immunity in 
trade thereby, in any foreign country, 
unless be shall have resided in Britain 
seven years next after the commencement 
of the session in which he is naturalized. 
Neither can any person be naturalized, or 
restored in blood, unless he have receiv- 
ed the sacrament within one month be- 
fore the bringing in of the bill, and unless 
he also take the oaths of allegiance and 
supremaej in the presence of the parlia- 
ment. See AuBir. 

NATURAL philo9ophyy otherwise ckW- 
eA physics, is that science which considers 
the powers of nature, the properties of 
natural bodies, and their actions u^on one 
another. Laws of nature are certain 
axioms, or general rules, of motion and 
rest, observed by natural bodies in their 
actions upon one another. Of these laws 
Sir I. Newton has established three : — 
Law 1. That every body per9everes in the 
same state, either of rest or uniform rec- 
tilinear motion, unless it is compelled to 
change that state by the action of some 
foreign force or agent. Thus projectiles 
persevere in their motions, except so far 
as they are retarded by the resistance of 
the air, and the action of gravity: aQd 



thus a top, once set up in motion, only 
ceases to turn round because it is resist- 
ed by the air, and by the friction of the 
plane upon which it moves. Thus alse 
the larger bodies of the planets and 
comets preserve their progressive and 
circular motions a long time, undiminish- 
ed, in regions void of all sensible resist- 
ance. As body is passive in receiving 
its motion, and the direction of its lec- 
tion, so it retains them, or persevere* in 
them, without any change, ull it be acted 
upon by something external. Law 2. 
The motion, or change of motion, is al- 
ways proportional to the moving force by 
which it is produced, and in me direc- 
tion of the right line in which that force 
is impressed. If a certain force produce 
a certain motion, a double force wUl pro- 
duce double the motion, a triple force 
triple the motion, and so on. And this 
motion, since it is always directed to the 
same point with the generating force, if 
the bodv were in motion before, is either 
to be added to it, as where the motions 
conspire; or subtracted fiom it> as when 
they are opposite ; or combined ol^lique- 
ly, when oblique:, being always com- 
pounded'with it according to the denomi- 
nation of each. Law 3. Re-action is al- 
ways contrary and equal to action ; or the 
actions of two bodies upon one another 
are always mutually equal, and directed 
conti'ary ways, and are to be estimated 
always in the same right line. Thus» 
whatever body presses or draws another 
la equally pressed or drawn by it. So, if 
I press a stQue with my finger, the fingev 
is equally pressed by the stone : if a horse 
draw a weight forward by a rope^ the 
horse is. equally opposed or drawn back 
towards the weight ; the eqifal tension or 
stretch of the rope hindering the pro-- 
gressof the one, as it promotes ;lbat of. 
the other. Again, if any body, by strik- 
ing on another, do in any manner change 
its motion, it will, itselfi. by means of the 
other, undergo also an equal change in its 
own motion, oy reason of the equality of 
the pressure. When two bodies meet» 
each endeavours to persevere in^its state, 
and r^sista any change ; and because the 
change which is. produced in either may 
be equally measured by the action which 
it excites upon the other, or bv the re- 
sistance which it meets with from it, it 
follows that the changes produced in the 
motions of each are equal, but are made 
in contrary directions : the one acquires 
no new force but what the other loses in 
the same direction ; nor does this last lose 
any force but what the other acquires ^ 
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and hence, though by their collisions 
notion passes from the one to the other, 
^etthe sum of their motions, esUmated 
in a gxren direction, is preserved the 
same, and is unalterable by their mu- 
tual actions upon each other. In these 
actions the changes are equal ; not those, 
we mean, of the velocities, but those of 
the motions or momenta; the bodies 
being supposed free from any other 
impediments. For the changes of ve- 
locities', which are likewise made 
contrary ways, inasmuch as the mo. 
tions are equally changed, are reci- 
procally proportional to the bodies or 



NATURALIST, a person well versed 
in the study of nature, and the know- 
ledge of natural bodies, especially in 
what relates to animals, vegetables, me- 
tals, minerals, and stones. See Njltvbal 

HiSTOHT. 

NATURE, according to Mr. Boyle, has 
eight different significations; it being 
used, 1. For the author of nature, whom 
the schoolmen call natura naturans, being 
the same with God. 2. By the nature of 
a thing, we sometimes mean its essence ; 
that is, the attributes which make it what 
it is, whether the thing be corporeal or 
not ; as when we attempt to define the 
nature of a fluid, of a triangle, &c. 3. 
Sometimes we confound that which a man 
has by nature with what accrues to him 
by birth ; as when we say, that such a 
roan is noble by nature. 4. Sometimes 
we take nature for an internal principle 
of motion; as when mc say, that a stone 
by nature falls to the earth. 5. Sometimes 
we understand by nature the established 
course of things. 6 Sometimes we take 
nature for an aggregate of powers belong- 
ing to a body, especially a living one ; in 
which sense physicians say, that nature is 
strong, weak, or spent ; or that, in such 
and such diseases, nature left to herself 
will perform the cure. 7. Sometimes we 
use the term nature for the universe, or 
whole system of the corporeal works of 
God ; as when it is said of a phoenix, or 
chimera, that there is no such thing in 
nature. 8. Sometimes too, and that most 
commonly, we express by the worcV na- 
ture a kind of semi-deity, or other strange 
kind of being. 

If, says the same philosopher, I were to 
propose a notion of nature, less ambigu- 
ous than those already mentioned, and 
with regard to which many axioms, relat- 
ing to that word, may be conveniently un- 
dei-stood, I should first distinguish be- 
tween the universal and the particular 



nature of things. Universal nature I 
would define to be the aggregate of the 
bodies that make up the world, in its 
present state, considered as a principle i 
by virtue whereof they act and suffer, ac- 
cording to the laws of motion prescribed 
by the author of all thing^. See the arti- 
cles BoDT, IirsKTiA, MoTiOF, &c. Aod 
this makes way for the other subordinate 
notion ; since the particular nature of an 
individual consists in the general nature, 
applied to a distinct portion of the uni- 
^rerse ; or, which is the same thing, it 
is a particular assemblage of the niecba- 
nioal properties of matter, as figure, mo- 
tion, &c. 

Those who denre a more particular 
discussion of each of these o])inions, may 
consult Boyle*s ** Free Inquiry into the 
Vulgar Notion of Nature." By a mo- 
dern French writer we have the following 
account of Nature. This word, which we 
so frequently employ, must only be re- 
garded as an abridged manner of express- 
ing, sometimes, the results of the laws to 
which the Supreme Being has subjected 
the universe; at others, the collection of 
beings which have sprung from his hands. 
Nature, contemplated thus under its true 
aipect, is no loi^ger a subject of cold and 
bftrren speculation with respect to morals: 
the study of its productions, or of its phe- 
nomena, is no longer bounded to enlight- 
ening the mind ; it affects the heart, by 
kindling therein sentiments of reverence 
and admiration at the sight of so many 
wonders, bearing such visible characters 
of an infinite power and wisdom. Sucn 
was the disposition that was cultivated by 

the great Newton, when,aft©r having con- 
sidered the mutual connection which sub- 
sists between effects and their causes, 
which makes all the particulars concur 
to the harmony of the whole, heeleratea 
his mind to the idea of a Creator ana 
Prime Mover of matter, and enquired oi 
himself why nature had made notiiing ^ 
in vain f whenfce it happens that the sun, 
and the planetary bodies, gravitate m 
one towards the' other, without any '"• 
terraediate dense matter.? a^d, no* . 
could be possible, that the eye sDoiuu 
be constructed without the kn^^^ 
of optics, or the organ of hearing wiifi«" 
tlie intelligence of sounds ? 

NAVAL a^mV^ comprehend wy^^ 
relates to navigation, sbip-bu»ldin& 
ors, &c. See Navisatio5, Sbip-»»* 

NAUCLEA, in botany, a genusw 
Pentandria Monogynia class ^<^? 
Natural order of Aggregate. B""'" 
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Jussieu. Essential character: eoitolla- 
funnel-form ; seed one, inferior, two-cell- 
ed ; receptacle common globular. There 
are four specieSi of which N. parvifloraia 
a beautiful large tree, growing naturally 
in almost every part of the coast of Goro* 
mandel, but chiefly among the mouO' - 
tains, flowering during the cold season ; 
the wood is of a light chesnut colour, firm 
and close grained ; it is used for various 
purposes, where it can be kept dry; if- 
exposed to moisture it very soon decays. 
It is called by the Telingas, bota cada- 
inic. 

NAtJDE, (PwLiif) in biography, an 
able pro£pssor of mathematics at Berlin 
in the seventeenth and early part of the. 
eighteenth centuxy, was born at Metz in 
Lorrain, in the year 1654. At the age of • 
about twelve, he was taken into the ser- 
vice of the court orEysenach, in the ca- 
jjacity of page, and attended on the young 
princes. In this situation his behaviour 
secured him the esteem of all who knew 
him ; and while he continued here he 
learned the German language, which af- 
terwards proved of great use to him. 
When be had spent about four years at 
Bysenach, his father chpse to take him 
home ; but how he was employed during 
the next fifteen years 6f his life we are 
not informed. We are only told that his 
father had neither the intention nor the 
means of affording him a learned educa- 
tion ; but that, notwithstanding the disad- 
vantages of his condition, having an uncon- 
queraole thirst for knowledge, he became 
his own master, and made considerable 
proficiency in different branches of learn- 
ing, particularly in the mathematical sci- 
ences-. As he was in principle a Protest- 
ant, when the edict of Nantes was revok- 
ed in 1685, he left France, with his wife 
and young child about nine months old, 
and resided about two years at Hanau. 
Hence he removed to Berlin, where he 
contracted an intimacy with M. Langer- 
field, mathematician to the court, and tu- 
tor to the pages. This gentleman,, who 
knew how conversant he was with the 
sciences, advised him to open a mathe- 
matical school, and recommended pupils 
to him. In 1687, he received an appoint- 
ment to teach arithmetic and the ele- 
ments of the mathematics at the college 
of Joachim : ai^d in 1690, he was made 
secretary interpreter. Upon the death of 
M. Langerfield not many years afterwai'ds, 
M. Naude succeeded him in 1696, both 
in his employments at court, and the pro- 
fessorship in the Academy of Sciences. 
In 1701 he was elected a member of the 



Academy of Sciences ; and in 1704^ when 
the king founded the Academy of Princes, 
K. Naode was attached to it by a special 
patent, as professor of mathematics. He 
died at Berlin in 1729, at the ace of 
seventy-five, highly respected for bis in- 
tegrity and general excellence of charac- 
ter. Though the malhemati9s chiefly 
occupied his attention, he was not un- 
acquainted with the other sciences; and as 
he was zealous for the religion which he 
professed, he had made divinity his par- 
ticular study, and written several trea- 
tises on religious and moral subjects. In 
mathematics, his sole publication was 
" Elements of Geometry," in quarto, writ- 
ten in German, and printed at Berlin for 
the^use of the Academy of Pnnces ; and 
some smaller pieces, which appeared at 
different periods in the <*' Miscellanea 
Berolinensia." Among his theological 
and moral productions were, ** Sacred 
Meditations," 1690, 12mo : " Evangelical 
Morality," 1699, in two volumes, 12mo. ; 
" The Sovereign Perfection of God in his 
Divine Attributes, and the perfect integri- 
ty of the Scriptures, in the sense maintain- 
ed by the first Reformers," 1708, in two - 
volumes, l2mo. written against M. Bayle ; 
which being attacked, in a 12mo. pam- 
phlet, he defended in " A Collection of 
Objections to the Treatise on the Sove- 
reigjn Perfection of God, with Answers to 
the same," 1709, 12mo. ; <* An Examina- 
tion of two Treatises of M. de Placette,^ 
1713, in two volumes, 12ma ; " Dialogue 
in Solitude*," partly translated from the 
Dutch of William Tecklink, 1727, 12mo.; 
•* A refutation of the Philosophical Com- 
mentary," 1718, 12mo. &c. 

NAVEL, in anatomy, the centre of the 
lower part of the abdomen ; being that 
part where the umbilical vessels passed 
out of the foetus to the placenta of the « 
mother. See AvATOMr, MiswirxaT, 
&c. 

NAVIGATION is the art of conducting 
a vessel from one port to another, by ob- 
servation of the heavenly bodies, calcula- 
tion of the distance, or way, made daily, ' 
and by steering such a course, under guid- 
ance of the compass, as may lead, in the 
most direct manner, from the place quit- 
ted to the ship's destination. Before we 
proceed on this topic, it may be proper to 
stipulate fbr a competent knowle(%e of 
geography ; especially of the division of 
our globe, by the various circles and me- 
ridians, by which it is intersected in theo- 
ry. The student must also be thorough- 
ly acquainted with all relating to the 
needle -, in particular the dip and varia- 
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lion, and be able to take an account of the 
ship's progress numerically, or, as it is 
termed, in dead-reckoning ; and if he 
should possess some skill in geometry and 
trigonometry, he will find tnat his task is 
more easily performed, and that he will, 
in due time, render himself conspicuous 
in that branch of his honourable profes- 
sion. 

We shall preface this subject with a few 
details that will be found useful : they will 
prepare the way for further operations ; 
and serve, in addition to what has been 
premised in regard to mathematical ac- 
quirement,toffiye such a solid foundation, 
as will leave the reader at no loss as he 
proceeds in the more intricate parts of the^ 
science. We shall commence with the 
absolute necessity of readily boxing, t. e. 
telling the points of the compass. Under 
the head ot Masitxtism, we have slight- 
ly touched on this subject, but shall now 
explain, that each quarter of the compass 
card, or index, is divided into eight e<)ual 
portions called points. The four cardinal 
points, t. e. North, South, East and West, 
form the terminations of two diameters 
standinj^ at right angles : the four points 
ascertained by dividing the several quad- 
rants into two equal portions each, give 
compound points ; which are named itf ter 
the two admnct cardinals respectively ; 
observing^ tnat North and South have pre- 
cedence in each designation. Thus the 
raid-point between North and East is call- 
cd « North East ;»' that between North 
and West is caUed " North West ;" that 
between South and East is called *' South 
East ;" and that between South and West 
is called •* South West." By this process 
we have divided the circumference into 
eight equal pacts. Now let each segment 
between the several cardinals, and their 
compounds, be subdivided into four equal 
portions ; so that the whole circle may be 
partitioned into thirtv-two parts; i. e; 
eight between each of the adjunct cardi- 
nals ; the two points adjunct to North 
will be « North by East," and « North by 
West i" those adjunct to South will be 
" South by East," and " South by West ;" 
those adjunct to East will be *< East by 
North," and "East by South;" while the 
adjuncts to West will be «* W^t by 
North," and « West by South. " The two 
adjuncts to the compounds will be as fol-* 
low ; to North East they will be •* North 
East by North," and « North East by 
East ;" to South East Afiy will be ** South 
East by South," and •« South East by 
East;" to North West they will be 
"North West by North," and "North 



West by West,-" and to South West 
they will be " South West by South," and 
" South West by West." There yet re- 
main eight points, equidistant between 
the several cardinals and the compounds : 
these have their desig^tions made by 
prefixing, to that of the adjunct com- 
pound, that of the cardinal to which it is 
nearest. Thus between North and North 
West, the point is called « North, North 
West," and that between North West 
and West, is called •* West, North West:" 
thus we have «• North, North East," and 
" East, North East ;" •* South, Sooth 
West," and " West, South West ;" 
« v.outh. South East," and « East, South 
East." 

In Plate IX. Miscel. fig. 9 and 10, we 
have given figures of a compass and com- 
pass-card, according to the mariner's ar- 
rangement just described, in which only 
the initials are shewn: the North point 
being distinguished, as it always is, by a 
finer de lys, or some particular iiidicial 
ornament. For further particulars, see 
MARiirxn's rom^«. 

We have been the more particular in 
describing the formation of the compass 
card, because a perfect knowledge of that 
important aid is indispensably necessaiy 
Ibr all who attempt the study, or follow 
the practice, of navigation. Under the 
heaaof Masitxtisie we have explained 
the properties of the load-stone, and 
spoken of the dip of the needle, as well 
as of the variation which exis& between 
the true and apparent polar directions; 
as indicated by the compass. Therefore 
we shall briefiy observe, that variation is 
either Easterly or Westerly ; and, when- 
ever it prevails, must be computed in the 
reckoning; always making allowance for 
the difference, and laying-down the ship's 
course accordingly. Thus if a ship sails 
due North, and that six degrees of West- 
ern variation are known to prevail in that 
part where the vessel is sailing, instead 
of sailing due North, as indicated by the 
compass, the vessel must sail six degrees 
more Easterly, or, in other words. North 
half East, t. e. half a point Easterly of 
North, in which direction the true North 
point would be found by obserratign of 
the heavenly bodies. Currents roust also 
have allowance made for them accordioff 
to their bearing, or the points to which 
they run : it is self-evident, that if such 
were not duly ascertained, and set on 
from the dead reckoning, the ship's place 
would never be accurately laid down, «d 
destruction would inevitably follow the 
neglect. 
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Tbe wayi or distance, tbe ship sails 
within the day, is ascertained by means 
of a small piece of board called the Loe, 
(which see) ; that being fastened to a thin,, 
but stout line, andlowered over tiie stem, 
occasions the line to run off from a large 
reel. The line being marked at certain 
distances with small pieces of string, 
whereon one, two, three, &c. knots are 
made, at distances corresponding with the 
rate per hour, and the pe^on who super- 
intends the process, having a minute or 
a half minute glass, the log is allowed to 
run the line from the reel, during such 
interval; the number of knots, on the 
proximate string, indicating the number 
of miles the ship sails within the hour. 
Hence the technical term of so many 
*' knots per hour;" or **an eight kn<^ 
breeze," &c. 

The whole world is sup|>osed to be 
comprised under a circle, which, in every 
direction, contains 360 degrees of equid 
measurement Such as pass through the 
meridian of any place, and from North to 
South, cutting the equator at right angles, 
are called meridiomu lines, and are each 
divided into nine degrees, counting from 
the line towards the poles respectively : 
those proceedipg to the north are called 
degrees of North latitude ; those towards 
the South being called degirees of South 
latitude. In this respect all civilized na- 
tions ar» agreed : but 411 their estimation 
of longfitude,. they generally differ, each 
taking some particular point within their 
own dominions as zero, and counting 180 
degrees East, and as many West ; calling 
the former East longitude, the latter West 
longitude. Consequently, the union of 
those adverse designations takes place at 
the antipodes of the zero from which they 
proceeded; and ^the moment a vessel . 
passes 180 degrees either way, she en- 
ters upon 179 of ii^e opposite semicircle, 
and reckoning the degrees of latitude are 
equal from the equator to the pole ; and 
each in general measures about 69^ of 
British statute miles. But the degrees of 
long^ude vary greatly ; decreasing regu- 
larly from the equator to the poles, where 
they all meet, and are, as it were, annihi- 
lated. The regular declension of the cir- 
cles, of longjUiae, which are the same as 
parallels ofla^tude, may be seen under 
the head of Dii.u:Jire'; where, in the con- 
struction of lines of latitude, their gradual 
decrease is fully exhibited : see also Loir- 
omrDs, for a table of longitudes in vari- 
ous latitudes. 

A rhumb-line is a right line drawn from 
the centre of the compass to the herizon^ 



and is named from that point of the horl* 
zon it falls upon. The course in the an- 
gle which any rhumb-line makes with 
the meridian, and is sometimes reckoned 
in degfrees, and sometimes in points dT 
the compass ; so that if a ship sail upon 
the second rhumb, or N. N. E. the 
course is 22^ 30^, and so for any other. 
When a ship makes a direct course from 
one point or port to another, and that 
there is no current nor any variation of 
the compass, she sails ** on a rhumb;" that 
is, she is guided invariably from one to the 
other throughout her course by one point 
of the compass, being governed through- 
out her passage by that line only. Tliis 
is different from what is called traverse 
sailing, which arises from adverse winds, 
or sometimes from currents, and obliges 
a vessel to change her course occasional- 
ly ; especially where the vicinity of land 
renders it necessary to steer at times dif- 
ferently ; lest the current, which gene- 
rally changes from one side ordirection to 
another, should set her against the shore. 
When the wind is diametrically, or ob- 
liquely, against a slup's direct course, she 
must make travei^es, t. e. ziz-zags, which 
is effected by laying her head as close to 
the wind as may allow her sails to be fill- 
ed when close hauled; (see Plate XT. 
Miscel. fig. 12.) in which A is the place 
of departure, B the point of destination, 
from which the wind blows direct, and 
A d, 6 c, c B, &c. the course the ship must 
steer to arrive at B. Square rigged ships 
generally can lay within six points of the 
wind ; but sloops, &c. commonly lay up 
within four points and a haJf. When 
working in this manner, it is called «* beat- 
ing," or ".playing to windward;'* when 
the wind blows straight tipon the side of 
the vessel, it is said to be/* on the beam;*' 
when between her side and stem, it is 
called "a quartering wind,*' or " on her 
quarter ;*.' when direct astern, or near it, 
she is skid to be " before the wind," or 
to "sail large." When the wind from 
T)eing fair becomea suddenly foul, it is 
said to •* take her aback." 

In traverse sailing, the vessel's head is 
usually turned up •* into the wind" when 
she is *' put about." This is called <* tack- 
ing ;" but if, instead of " throwing her 
up" in that manner, she is allowed to go 
round from the wind until it comes or is 
met by her on the other side, it is cal|ed 
** wearing." When she has the wind on 
her starboard, or right bow, i^e is s«ud to 
** have her stari>oard tacks abcMud," and 
vice versa, when the larboard or left bow 
is to th($ wind. To know bow close a 
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abip will lay to the wind, dbserte the 
couise she goes on each tack, say north 
on one, and south-west on the other ; di- 
vide in the niddle, and her course will 
apiicar to be west-north-west. But allow- 
ance must be made for lee-way, which is 
the loss. made by the impression made on 
the vessel as she is working to windward ; 
when the wind presses her from the di- 
rect line of her course, and occasions her 
to ** drift to leeward." See Lsswat. 

The following is the established rule 
for laying down a traverse course on pa- 
per. Having drawn the meridian and pa- 
rallel of latitude (or east and west line) 
in a circle representing the horizon of the 
place, mark in the circumference the 
place of the wind, that is, the point from 
which it blows ; draw your rhumb passing 
through the place bound to, and lay there- 
on the distance of that place from the 
centre ; on each side of the wind lay off 
in the circumference those points, or de- 
grees, that shew how near the wind the 
vessel can lie, and draw their rhumbs. 
Kow the first course will be one of these 
rhumbs, according to the tack the ship 
first sails upon ; when she goes on the 
other tack, it will be at such an angle as 
may correspond with her ability to lay 
near the wind; but, in general, for square- 
rigged vessels the angle should be twelve 
points, (i. e. six for the distance on each 
tack, as shewn in fig. 12.) But where the 
wind is not directly adverse, it would be 
improper to make the tacks towards both 
rhHitibs of equal duration or length. 
Therefore that tack should be longest 
which lays nearest the intended course ; 
the other (». e «' the board"') should be 
short, so that the vessel should not go too 
far from the intention, but adhere as much 
as may be practicable to the rhumb of Ijer 
course, as shewn in fig. 13, in which the 
arrow shews the wincrs locality at three 
points east of the destination B. 

To resolve a traVterse, is to reduce and. 
bring several courses into one; the 
course are known by the compass, the 
distance by the log : while the dead-rec- 
koning they produce is corrected by daily 
observation of the sun and other planets, 
whenever opportunity offers. • 

In constructing figures relating to a 
ship's course, let the top of the paper al- 
ways represent the north : your meridian 
is described perpendicular thereto, and 
your <^art may either be in squares, for 
degrees, or five or ten degrees, or it may 
be divided according to the projected 
tables now in common use (see Lon«i. 



"tmiE) and wliich is by far the beSt, as it 
shews the real distances and bearings, ac- 
cording to the actual positions of place!?, 
as proved by observation. In that table 
the letters D. L. imply the. degree of la- 
tit\ide, measured from the equator, either 
northwards or soutl|wards; in the cohimns 
'Of miles Corresponding thereto, you will 
see how many miles, of sixty to a degree, 
ealled geographical miles, are contained 
in each degree of longitude under such 
latitudes. Thus, if I would know how 
-many miles are contained in a degree in 
latitude 18 ; Ifind there are 57.06. There- 
fore it must be evident, that, as the lati- 
tude recedes from the equator, the small- 
er the degrees of longitude become : 
hence, if a vessel could sail round the 
north pole in latitude 80**, where there 
are only 10® 42' miles in a degree of lati- 
tude, and Were to run 123 miles in the 
twenty-four hours, she would ssol ten 
times round the pole, and indeed round 
the world, in that time, and see the sun 
rise and set no less than twelve times! 

' From this we are satisfied, that the old 
practice of laying down a chart, or map, 
in square degrees, was erroneous in the 
extreme ; and that what is called ** Mer- 
cator's projection," which- gives every de- 
gree itsgust jnd exacfr value in breadth, 
at both Its northern and southern extre- 
mities, is the only correct and rational 
mode of description. • 

We shall now give the reader a few ex- 
amples under the .head of plane sailing, 
which supposes tlie earth to be a perfect 
level, or plane. This is but the application 
of plane trigonometry to the solution of 
the several variations ; where the hypo- 
thenuse, or longest side, is always the 
rhumb on which the ship's course lies. 
The perpendicular is the difference of la- 
titude counted on the meridian, and the 
base the departure (whieh is either east- 
ing or westing) counting from the meri- 
dian. The angle opposite the base is that 
which the ship makes with the meridian : 
the angle at the perpendicular is the com- 
plement of the course • which, taken to- 
gether, always make 90 degrees, or eight 
points. When the course is given in de- 
grees, they must be set oflTfrom a line of 
chords of 60, corresponding with the ra- 
dius of the circle, or quadrant, drawn ei- 
ther easterly or westerly, as the ship's 
course may be froin the meridian. Where 
the course is g^veri in points, it may be set 
down with its corresponding logarithm in 
points in the calculation, as found in the 
first page of logarithms in general. In all 
cases, wherever the complement course 
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is used, the degrees or points put down 
correspond with the coqrse itself; yet 
the lo^rithm belon^ng to the comple- 
ment of that course is taken. 

JEjpample 1. ** Course and distance 
sailed being given, to find the difference 
of latitude, and the departure from the 
meridian.** Suppose a ship from the Li- 
zard, in the latitude of 4^^ 57' north, sails 
S. W. by W. 496 miles; required the la- 
titude come to, and her departure from 
the meridian. Draw the meridian, or 
difference of latitude ; with the chord of 
60° in your compasses, and one foot in C, 
fig. 14, describe an arch : take 56° 15', or 
five points, in your compasses, and layoff 
that distance upon the arch, from BC to- 
wards CA: through the point where it 
cuts, draw the distance CA, upon which 
set off 496: from A let fall the perpendi- 
cular AB, the departure, and it is done.^ 
For AB, being measured on the same 
scale that AC was, will give the departure 
412.4, and BC 275.6 for the difference of 
latitude. 

. Bxdmple 2. « Course and difference of 
latitude being given, to find the distance 
run, and the departure from ,tbe meri- 
dian.** If a ship runs S. £. by £. from 
1° 45' north latitude, and then by qbserva- 
tion is in 2° 50^ south latitnde, required 
her distance and departure ? As the ship 
has-crossed the line (». e, the equator) the 
north latitude 1° 45' must be added to the 
south latitude 2° 5(/; which makes the 
difference of latitude 4° 35'. Multiply 
that by 60, and there appear 275 geogra*. 
phical miles. Now draw BO (ng. 15} 
equal to 275; and BA, making an angle 
with BC equal to five points, or 56° 15' ; 
upon C erect the perpendiculars CA, to 
join BA in A. Then will CA be 112, and 
AB 496 miles ; therefore the ship's run 
has been 496 miles, and her departure 
from the meridian 411.6 easterly. 

Example 3. «* Course and departure 
being given, to find the distance and the 
difference of latitude." If a ship sails 
N. E. by E. i E. from a port in 3° 15', 
south latitude; until she depart from her 
first meridian 412 miles, what latitude 
will she be in? Draw DA {^%, 16) upon 
which erect the perpendicular AB ; draw 
the line AC, making an angle with AB 
equal to 64° 41', corresponding with 5J 
points. At the distance of 412 miles 
draw DC,4)aralleI to AB, to cut AC in C ; 
through the point C draw BC parallel to 
AD« to cut the meridian AB. Thus AC 
will gi^e 456 miles for the distance run, 
and AB 195 miles for difference of lati- 
tude. 

VOL. vni. 



Having said thus much by way of ge^^ 
neral information, we must refer those 
readers, who are in search of extensive 
knowledge in the art of naiagation, to the 
several treatises which have been written 
by its professors; among Which, we be- 
lieve, those published by Mr. Nicholson 
and the late John HamUton Koore, have 
had the greatest character for utility and 
general accuracy. With respect to what 
appertains more to tiie examination of 
harbours, coasts, soundings, &c. we refer 

to SUBVETINO. 

Under the article Quadbaitt, the mode 
of taking observations at sea will be 
g^ven, for« ascertaining the latitude by 
solar observation. 

NAUSEA, in medicine, a reaching or 
propensity and endeavour to vomit, aris- 
ing from a loathing of food, excited by 
some viscous humour that irritates the 
stomach. 

NAUTILUS, in natural history, a genus 
of the Vermes Testacea class and order. 
Shell univalve, divided into several de- 
partments, communicating with each 
other by an aperture. There ace more 
than thirty species, separated into sec- 
tions. A. spiral, rounded, with contigu- 
ous whorls. B. spiral, rounded, with 
separated whorls. C. elongated and 
stratghtish. N. pompilius inhabits the 
Indian and African oceans; often very 
large, and finely variegated with brown 
flexuous streaks, spots, and marks, under 
the outer coverinj^, which is white ; with- 
in of a inost beautiful pearly gloss. Of this 
species, the inhabitants of the east make 
drinking cups. N. spicula, aperture of 
the shea orbicular; whorl cylindrical : it 
inhabits the American and Indian oceans ; 
about an inch in diameter ; whitish with- 
in, shining like mother-of-pearl ; orbicu- 
lar; the whorls gradually decreasing in- 
wards, the first a little straight ; siphon 
contiguous to the internal margin. 

NAVY, the fleet or shipping of a 
prince or state. 

The management of the British navy 
royal, under the Lord High Admiral of 
Great Britain, is entrusted to principal 
officers and commissioners of the navy,- 
who hold their places by patent. The 
principal officers of the navy ^e four ; 
viz. The Treasurer, whose business it is 
to receive money out of the exchequer, 
and to pay all the charges of the navy, by 
warrant . from the principal officers : 
Comptroller, who attends and comptrols 
all payment of wages, is to know the 
rates of stores, to examine and audit all 
accounts,' &c. Surveyor, who is to know 

Nn 
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ihh fltstei of all ttoi^ ind see irtnis 
•applied, to ettimate repairs, cbat|;e 
boat-svains, 8cc. vith what stores they k- 
ceire, and at the end of each Toyase to 
state and aadit accounts : Clerk of the 
Acts, whose bhainesa it is to record all 
orders, contracts, bills, warrants, &c. 

The Commissioners of the navy are 
fire; the first executes that part of the 
Comptroller's duty which relates to the 
comptrolling the Victualler's accounts; 
the second another part of the said Comp- 
trcriler's duty, relating to the account of 
the store-keepers of the yard : the third 
has the direction of the navv at the port 
of Portsmouth ; the fourth has the aame 
at Chatham ; and the fifth at Plymouth. 

There are also other Commissioners at 
large, the number more or less, accord- 
ing to the exigencies of public affairs ; 
and nnce the increase of the royal navy, 
these have several clerks under them, 
with salutes allowed by the king. 

The victualling of the royal navy had 
fonnerly been undertaken by contract, 
but is now mani^d by Commissioners, 
who hdd their office at Somerset-House 
Strand. 

KEBXJLJC, in astronomy. There are 
Spots in the heavens, called Nebulae, some 
of which consist of clusters of telescopic 
stars, others appear as luminous spots, of 
different forms. The most considerable 
is ohc in the midway^ between the two 
stars on the blade of Ovion's sword, mn-k- 
ed $ by Bayer> (Uscovered in the year 
1656, by Huygens ; It contains only seven 
stars, and the other part is a bright spot 
Upon a dark rround, and appears like an 
o{)ening into Diiehter regions beyond. 

i>r. Halley, and others, have discovered 
nebulae in different parts of the heavens. 
In the •* Connoissance des Temps," for 
1783, and 1784, there is a catalogue of 
103 nebulae, observed by ifessier and 
Mechain. *But to Dr. Herschel we are in- 
debted for catalogues of 2000 nebulae, and 
clusters of stars, which he himself has 
discovered. Some of them form a round 
compact system, others are more irregu- 
lar, of vanouB forms, and some are lon^ 
and narrow . The globular system of stars 
appear thicker in the middle than they 
Would do, if the stats were all at equal 
distances from each other, theyare, there- 
fore, condensed towards the centre. Thtit 
stars should be thus accidentally dispos- 
ed is too improbable a supposition to be 
admitted; he supposes, therefore, that 
they are brought together by their mutual 
attractions, and that the gradual conden- 
sation towards the centre is a proof 6f a 



central power of siich a Idiid. He ok- 
serves^ also, that there are some addition- 
al circumstances in the appe^^iice of ex- 
tended clusters and nebulae, that very 
much ikvour the idea of a power lodged 
in the brightest part. For although the 
form of them be not globular, it is plain 
that there is a tendency to * sphericity. 
As the stars in the same nebulae niUst be 
very nearly all at the same relative dis- 
tances from us, and they appear hearly 
of the same si2e, their real magnitudes 
must be nearly equal. Granting^ there- 
fore, that these tiebultt and clusters of 
stars are formed by mutual attraction. Dr. 
Herschel concludes that ^e may judge 
of their relative age by the disposition of 
their component parts, those being the 
oldest which are most compressed. He 
supposes, and indeed offers powerful ar- 
Tuments to prove, that the milky way is 
the nebiilx of which our sun is one of its 
components. 

Dr. Herschel has also discovered other 
phenomena in the heavens^ which he 
dalls nebulous stars; tii&t is, stats sur- 
rounded with afaintlUilninoiis atmosphere 
of large extent. Those which have been 
thus styled by other astrbnohiers, he says, 
ought not to have been so called, for on 
examination tiiey have plioved to be either 
mere clusters of star^ plainly to be dis- 
tinguished by his large teleaocpes, or 
sudi nebulous appearances as ought be 
occasioned by a multitude of stars at a 
vast distance. The milky way consists 
entirely of stirs ; and he says, **I have 
been led on by degrees from the most 
evident congeries of stars, to other 
groups in whieh the lucid points were 
smaller, but still veiy plainly to be seen ; 
and from them to such, wherein they 
could but barely be suspected, until l4ir- 
rived at last to spots in which no trace of 
a star was to be discerned. But then the 
gradations to these latter were by such 
connected steps, as left no room fj^ doubt 
but that all these phenolbena were 
equally occstsioned by stars variously dis- 
persed in the lulimense expanse of the 
universe." 

In the same paper is g^ven an account 
of some nebulous stars, one of which is 
thus described : •* Nov. 13, 1790. A most 
singular phenomenon! A star of the eighth 
magnittide, with a faint luminous atmos- 
phere. Of a circular fotm, and of about 3' 
m diameter. The star is peHbctly in the 
centre, and the atmosphere is so diluted, 
faint, and equal throughout, that there 
can be no surmise of its consistfaig of 
stars, nor can there be a doubt cf the ej^ 
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dent connexion between the atm^H>liere 
tod the star. Another star, po^ much 
less in brightnessi iuid in the same field of 
vijew witli the above, was peifectly free 
from any such appearance.'^ Hence, Dr. 
Herscbel draws the following; consequen- 
ces; iCrantine the connexion between 
the star and the surrounding i^ebulosity, 
if it consist of stars yery remote, which 
gives the nebulous appearance, the cen- 
tral star, which is visible, must be im- 
mensely greater than the rest; or if the 
central star be no bigger than common, 
bow extremely small and compressed 
must be those other luminous points 
which occasion the nebulosity. As, by the 
former supposition, the luminous central 
point must far exceed the standard of 

. what we Call a star ; so in tlie latter, the 
shining matter about the centre will be 
too small to come under the same deno- 
mination; we, therefore, either have a 
central body which is not a star, or a star 

. which is involved in a shining fluid, of a 
nature totally unknown to us. This last 
opinion Dr. Herschel adopts. 

Light reilected from the sti^r could not 
be seen at this distance. Besides, the 
outward parts are nearly ais bright as 
those near the star. Moreover, a cluster 
of stars will not so comfxletelv account for 
the milkiness, or soft tint of the light of 
these nebuise, as a self-luminous fluid. 
"What a field of noveitv," says Dr. 
^erscheI, *• is here opened to our con- 
ceptions. A shining fluid, of a brightness 
sutncient to reach us from the regions of 
a star of the 8th. 9th, 10th, 11th, 12th 
magnitude, and ot an extent so consider- 
able as to take up 3,4, 5, or 6 minutes 
hi diameter.'^ He conjectures that this 
shining fluid may be composed of the 

. light perpetually emitted from . millions 

.of stars. See Fhilos. Trans, vol. Ixxxi. 
p. 1. on Nebulous Stars, properly so 
called. 

NEBULY, or NsBuut'x, in heraldry, 
is when a coat is charged with several 
Uttle figures, in form of words, running 

. withift one another, or when the outline 
of a bordure, ordinar/i &c. is indented pr 
waved. 
N^CES3ITY, whatever is done by a 

. necessary cause, or a power that is irre^ 
aistible, in which sense it stands oppoiied 
to-freedom. 

NxcissiTT, phUfiMphicai. The advo- 
cates of philosophical necessity inaintain, 
that thef volitions and actions of inteUi- 
gent agents are produced by causes, 
egually deading.and resistless as those 
vhich 8ce i^mitt^ to aistuate the miJ^- 



nuc • 

rialtyttem of the unlvf ne. Vf^xpw 
the sun shines, or the rain descenqs, it ia 
impossible to Conceive, that in situations 
precisely similar to those which imme- 
oiatelv precede t,hese events, the ray 
should ^e withheld, or the plpud shoi^d 
renoain Suspended in the atmosphere. 
The diffused splendour, and the falling 
moisture, are universally Ulowed to be 
in such situations invariably and inevita- 
bly the results. 

The doctrine of necessity extends to 1jb<» 
mind what is thus obvious and uncontra- 
dicted with respect to matter. It insists 
on the absolute and uncontrollable influ- 
ence of moliyes upon the human will und 
conduct. It asserts, that the determina- 
tions and actions of every individual flow, 
with unfailing precision and resistless 
operation, froni the cincumstances, mo- 

. tives, or states of mind by which they are 
preceded ; and that, in the whole series 
of his existence no specific feeling* 
thought, or act, could have ,been different 
from what it really was, these previous 
cii^cumstances continuing the same. In 

. the consideration of this subject, it is im- 
portant not to confound necessity with 

. compulsion, as the latter implies that the 
choice of tlie mind is effected with re- 
luctance, and in consequence of the exer- 
cise of force upon inclination ; whereas, 
whether the conclusion be formed with 
the full concurrence of the affections, or 
after a conflicting estimate, which leaves 
reason completely triumphant over incli- 
nation; the mind is equally impelled by 
some controlling energy, and equally ne* 
cessitated to the determination it adopts. 
It is of consequence also to the illustra- 
tion of the subject, fully to comprehend 
the meaning of the term motive, which, it 
is to be remembered, comprehends both, 
the bias of the mind and the end in view» 

. and. includes every thing that moyes or , 
influences the mind, and excites it to a 
choice or determination. 

The grand argument in support of 
philosophical necessity is derived from, 
the relation of cause and effect. If there 
be any one p;rinciple in which mankindj^ 
in all thejv reasonings upon natural ob- 
jects, have more perfectly concurred than 
in any other, it is the maxim, that every 
effect requires a cause, or, in other word8« 
that whatever begins to be, demands 
some antecedent circumstances tending 

. to its production. Of the nature indeed 

' of causation we are completely and furo^ 
foundly ignorant But from the invaria- 

. ble connexion between certain previons 
and certaui aubsequent curcums^ft jipi 
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the worid of matter, we infer the tenden- 
cy of tiie former to aceomplish the latter, 
and the indiapeniableneas of the opera- 
tion of the firat to the eziatence of the 
phenomena immediately foUowine, with 
the same confidence, aa if a pemct ac- 
quaintance with the arcana of nature had 
unfolded to ui ita neceniiy. .The asso- 
ciation of ideas in our minds* arising from 
the unvai^ng connexion between certiun 
preceding and subsequent appearances 
around us, becomes at length so fixed, 
that the obserration of the first excites 
the undoubting expectation of the last ; 
and where any effects produced differ 
from what we have been used to observe, 
and consequently to expect, we instantly 
presume that the preceding circumstan- 
ces must proportionally have varied, and 
without an alteration in these, an altera- 
tion in the effect is pronounced impose 
sible. Now, thouf^h we predict the acts 
of moral agents with less certainty, and 
expect them with more hesitation than 
mingle in our calculations on natural. phe- 
nomena, this difference is attributable 
merely to our igriorance of the tempers, 
characters, and situations of those agents, 
to the difficulty, and frequently the im- 
possibilitv, which we experience of ex- 
ploring the labyrinth of the human heart, 
and nothing in the slightest degree to 
any doubt, that volitions will always be 
precisely determined by preceding^tates 
of mind, and that cerUun volitions will in- 
evitably be productive of certain acts. As, 
with reg^ard to natural objects, we are led 
to consider some things the cause of 
others, concluding them to possess over 
these others a necessary and causative 
operation from their invariable conjunc- 
tion, so particular states of mind, being 
uniformly observed to be connected with 
particular determinations, are equally re- 
garded as causes of which these determi- 
nations are the effects. The generative 
and irresistible influence of the motive 
upon the determination is inferred with 
as much justness and conviction as that of 
a certain degree of heat on liquifaction, 
or of cold on congelation ; and a change 
of determination In the mind, while pre- 
ceding circumstances continued the 
same, is con»dered equally impossible 
as that iron should swim, precisely in the 
same circumstances in which it previous- 
ly ^unk ; or heat congeal, exactly in the 
same circumstances in which it has been 
uniformly observed to liquify. Thus, in 
the world of mind, as well as matter, no 
change of event takes place without a 
correspondent alteration in preceding 
circum^t^ngp^, leaijing to it and operating 



upon it. This principle lies at the foun^ 
dation of all clear reasoning and legiti- 
mate conclusion. Its denial would sub- 
vert all the forms and degrees of human 
knowledge. All fair inference, reason- 
able expectation, and judicious effort, 
wouM completely cease. Igi^orance and 
confusion, hesitation and despair, would 
supersede all wise arranjgement, lively 
hope, and heroic enterprize; and the 
noble fabric of the universe, abounding 
in evidences of the most wise and kind 
design, might have started into being 
without any intelligent cause or preced- 
ing operation. But a position thus leading 
to consequences the most monstrous and 
absurd must be totally groundless. 

Every change, however minute or stu- 
pendous, however connected with unin- 
telligent or moral nature, equally re- 
cjuires and possesses some cause of its ex- 
istence. The steady resolves and brilliant 
career of virtue as necessarily result from 
prece<JUng circumstances, as the harmo- 
nious movements of the solar system ; and 
the irregulariti.es of vice demand the 
operation of preceding impulses, equally 
with the wanderings of a meteor. Let 
any specific volition or determination be 
admitted at any time to exist in the mind : 
whence did it arise ? Most certainly not 
uncaused ; unless we are prepared by this 
reply to destroy all the common receiv- 
ed opinions aiid feelings of mankind, and 
to admit that, though there was a period 
in which the order and beauty of the uni- 
verse did not exist, they suddenly broke 
into being, unconnected with any circum- 
stances whatever tending to accomplish 
so glorious a result. If this volition be 
stated to originate in a self-determining 
power, acting independently of motive, 
this selfodetermiiling power must be con- 
sidered as in fact only a preceding voli- 
tion, and the question, therefore, instead 
of beine correctly and finally answered, 
is by this reply merely trifled with and 
evaded. Indisputably, the only proper 
answer that can be given is, that ^e par- 
ticular determination alluded to, neces. 
sarily originated in the views and cir- 
cumstances of the mind immediately pre- 
vious to its adoption. These views and 
circumstances resulted from other situa- 
tions which preceded them, and which 
werefthe, consequences of others more 
remote. And thus in retrograde march 
we travel through a long series of men- 
tal feelings and operations, fin*ding each 
linked indissolubly to that by which it 
was preceded, and constituting part of 
an immense chain, which soon extends 
Ibeyond the reacbi of mortal eye, as 
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much as it defies thd controul of mortal 
power. 

Another argument for the doctrine of 
philosophical necessity is drawn from the 
divine prescience. The foreknowledge 
of events must eridently preclude their' 
contingency, for a contingent event is an 
event that either may or may not hap- 
pen; but that which may not happen 
most evidently cannot Be foresee n . The 
distinctions which have been made on 
this subject by the advocates of liberty 
have served to exhibit the perplexity of 
their authors, instead of contributing the 
slightest support to their cause. And 
with respect to the nature of the su- 
preme mind, it is impossible to prove, or 
reasonably to believe, that the divine 
knowledge, infinitely superior as' it un- 
questionably is to that of man, can em- 
brace those things which arfe not the ob- 
jects of knowledge^ and exist so as to in- 
volve contradictions. To know that a 
contingent event will take place, would 
be to know that an event, which is de-- 
cidedly and characteristically uncertain, is 
nevertheless certain, or, in other words, to 
know a thing to be what it is not. It is 
only by the expedient of limiting the di- 
vine prescience, to events not dependent 
upon human choice, an expedient which . 
some few have ventured to adopt, that 
the supporters of philosophical freedom 
can surmount this inconsistency ; and the 
grossness of contradiction is thus ex- 
changed for the fiagrance of indeconim. 
To the believer in the absolute foreknow- 
ledge of God,; the argument derived from 
it in support of the necessity of human 
actions may be considered as equally con- 
vincing with perhaps any argument, upon 
any subject that can be presented to the 
human understanding. If events are 
foreseen, they cannot be contingent. If 
ihty are contingent^ they cannot be fore-, 
seen. 

In addition to the arguments above ad- 
duced, may be added that arising from 
the consciousness which every man feels, 
of being influenced by some motive in 
the performance of every voluntary ac- 
tion. If any person iittempt to accom- 
plish an act, of whatever nature, whether 
of importance or insignificance, without 
the influence of some motive to decide, 
he will find himself completely- baffled in 
the enteiprize, and in every mstance he 
will be able to assign the circumstances 
by which he was actually influenced. He 
will likewise find the spirit of his exer- 
tions uniformly ^Proportioned to the ani- 
mj^tioa of hia motire. Where the motivo 



is urgent, and arising from the union of 
inclination and conviction, his efforts will 
display all the activity of enthusiasm, 
and all the fortitude of heroism. And in 
correspondence with the lessening inter- 
est of motives, his enterprizes will decline 
in vigour, uil, in the lowest instance, to 
adopt the language oPour immortal poet, 
they are, 

" Sicklied o'er with the pale cast of 

thought. 
And lose the name of action." 

The argument from consciousness, in- 
deed, is applied by the asserters of philo. 
sophical liberty with equal confidence in 
support of their system ; and it is insisted 
that all men imagine themselves possess- 
ed of liberty of choice, and must, there- 
fore, if the opposite doctrine be true, la- 
bour under a gross and constant delusion. 
Theiact, however, unquestionably is, thi^t 
the convictions of the meanest peasant, 
when he is enabled perfectly to compre- 
hend the just statement of the subject, 
will oblige him to decide in favour of ne- 
cessity. If interro^^ated, whether, instead 
of going to his daily labour on a particu- 
lar occasion, he could have continued at 
honte ? he will rieply, that most certainly 
he could, if he had so pleased, alluding 
merely, to practical liberty or freedom 
from external controul. But when asked, 
whether he could have remained at home 
with the*8ame inducements of duty and 
inclination to go abroad f as soon as he 
fully understands the question, he will 
answer, that he certainly could not with-y 
out dhanging his mind; in other words, 
that without some alteration in his feel- 
ing^ of inclination and duty, some varia- 
tion in mature cause or preceding cir- 
cumstances, whatever term we choose to 
adopt, be must inevitably have proceed- 
ed to his work. 

Philosophical necessity is the only theo*> 
ry consistent with moral discipline. An 
intelligent agent is the proper subject of 
approbation orcensure, of reward or pun- 
ishment, onl^ so far as he is determined 
in definite circumstances to definite voli- 
ti ons. If he perform a virt uous action from 
a pure motive, he is entitled to the ap- 
proval and praise of all observers, and the 
remuneration which thus flows to him 
from general esteem, and also from the 
consciousness of benevolent dispositions^ 
from the view of successful efforts, 
and the hope of future final reward, 
operates to confirm the disposition from 
which the act proceeded, to establish a 
habit, and fix a character of pure benefi- 
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c^nce to the sgjetit, and to excite in beinp 
•imilarly constituted the adoption of the 
lame means for the attainment of the 
tame aatitfaction. 

With respect likewise to censure and 
punishment, these are, with equal propri- 
ety, applied to eveiy intelligent being, 
who^ actuated by •mairgnant motivesy de- 
fames innocence, or oppresses penury, or 
commits amr act tending to the production 
of mischief and misery. The application 
of popular blame or reproach, and the 
pain arising from a sense of impaired esti- 
mation, from the apprehension of private 
vengeance or legal conviction, or any of 
those numberless modes of torture, which 
haunt and convulse the soul of guilt, are 
obviously calculated to produce a change 
of oharacter and conduct, to excite first 
tbougbtfulness, and subsequently refor- 
mation, in the mind of the offender, and 
to kindle a beacon, by which those within 
observation will be influenced to shun a 
road, which inevitably terminates in suf- 
fering and infamy. If any being can be 
supposed perfectly indifferent and inde- 
pendent with respect to motives, the ap- 
plication of all these moral means is obvi- 
ously and absolutely superseded. The 
door is effectually closed to discipline. 
To attempt to operate on such a being by 
remonstrance or approval, by tbe.erection 
of a statue, or the infliction of the torture, 
would be just as absurd as to thank the 
genial shower, or lash the tempestuous 
ocean ; to applaud the soil for its fertility, 
or denounce the earthquake for its rava- 
ges. 

The doctrine of necessity, moreover, 
tends to inspire that moral caution, which 
is of the utmost importance towards the 
formation of babitu al virtue . Those who 
rely on some indefinable self-determining 
power, by which they presume themselves 
able to act without a motive,where motives 
are equal, or in opposition to the strong, 
est motive, may expose themselves to cir- 
cumstances and situations, in which they 
have beforeyielded to temptation without 
inconsistency, though certainly not with- 
out danger. The necessitarian is well 
aware that the same situations will ever 
produce the same results ; that, whatever 
be the firmness of habit, there exist temp- 
tations, by which the most stable and ac- 
complished virtue itaay be endangered 
and impaired. He will therefore sedu- 
lously avoid all unnecessary exposure, 
and will be particularly guarded against 
circumstances in whi<^ his good resolu- 
tions have already failed . For though it 
inaybe impossible for him, in a secoiid 



instance, to be in a situation preciselir 
similar to that by which he was overpow^ 
ered in the first, the recollection and re- 
gret of his defeat making unquestionably 
some variation, this difference will by no 
means preclude that strong and striking 
similarity, which must sound in his ear 
the trumpet of alaim, and prevent his 
agaia approaching the verge of a gulph, 
into which he has been once misersbly 
precipitated. 

It must further be observed, that the 
doctrine of the necessity of human actions 
tends strongly to excite and cherish the 
benevolent affections. It represents hu- 
noan agents as merely instrumental to the 
views and schemes of Deity, under whose 
hands all intelligent creatqres resemble 
the toys upon the chequered table, di- 
rected to bis purpose, and impelled by 
his energy. A consideration this, admira- 
bly calculated to substitute compassion 
for resentment, to check the thirst of ven- 
geance, and the severity of punishment. 
The propriety indeed and indispensable- 
ness of exhibiting to the mind motives or 
applications of a painful character, are ad- 
mitted to be more clearly perceivable 
upon this system than on any other ; and 
in truth are, only upon this system, 
pen^eivable at all. Authority must re- 
buke, law must menace, tribunals must 
sentence. 

The accomplishment of individual re- 
formation, and the prevention of public 
corruption, must be attempted by the 
means best adapted to these objects, and 
these means, from the constitution of hu- 
man nature, include a certain portion of 
physical evil ; but this is admitted, on the 
doctrine of necessity, only as remedial, 
or preventive of greater evU. Punishment, 
upon this systejn, proceeds not from re- 
venge, J3Ut from benevolence. The of- 
fender is considered as having been urged 
to the act of guilt by circumstances con- 
trolling his will with the most rigid and 
irresistible dominion; as in^elled not 
more by voluntary determination than by 
necessitating motive. He is considered as 
requiring, indeed, inflictions of adescrip- 
tion highly impressive and penal, to ena- 
ble him to break the bands of vicious 
habits; but the indispensableness of 
these inflictions is perceived with extreme 
regret, and yielded to with extreme re- 
luctance. The persecutor is even more 
compassionated than his victim, and the 
tear of pity accompanies the lash of puo- 
ishreent. 

It has been urged, that the doctrine of 
necessity tendii to dis6Qiii»|pe e^^Qition as 
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usdets, atidtd produce a total ttagnfttkm 
and torpor of the sou], since eveiy tboo^t 
and act of eveiy indifidiial being deter* 
nined by necessary influences, and regu- 
lated by eternal laws, these can no 
more be counteracted by him, than be 
can pluck the moon from her orbit, or 
comprehend the ocean in a span. Wbat- 
eyer be the pressure of this difficulty, it 
is by no means peculiar to the doctrine 
in question, but applies with equal force 
to ail trbo maintain the prescience of the 
Supreme Being, and who are, in fact, 
nearly all that do not deny his exist- 
ence. 

Foreknowledge unquestionably in- 
cludes the certainty of those events which 
are foreknown ; yet the advocates of li- 
berty and prescience by no means regard 
this absolute certamty as precludinj^ the 
employment of means. But necessity is 
merely another word for certainty, and 
the remonstnnvces and exhortations, the 
deUberations and efforts, which are ad- 
mitted to be usefully instrumental with 
Kspect to events decidedly foreknown, 
must be aOowed equally applicable with 
regard to such as are fixed by the eternal 
series of necessary causation and produc- 
tion. The events in both cases are equal- 
ly certun» and, on that account merely, 
equally inevitable, and equally necessi- 
tated. In realit3r, whatever be the cer- 
tainly or necessity of future evefnts^ the 
intorance of mah respectinr them will 
uways operate upon him as if they were 
actually uncertam or contingent. The 
conviction felt by evtry onci that the pe- 
riod and circumstances of his dissolution 
we perfectly known to God, and conse- 
quently unalterable by prayers or efforts, 
does, not diminish his exertions for the 
preservation of his life ; and the farmer 
cultivates his ground with equal attention 
and assiduity, though he knows it is 
clearly foreseen by God, whether the 
reaper shall ga&er a crop of gnun or mil- 
dew. If ends are certain and necessary, 
so likewise are means. Those who ne- 
rlect the latter are precluded from the 
former. The seed deposited in the 
ground may not always mature into the 
golden harvest; but unless the seed be 
deposited, no harvest whatever can ap- 
pear. The regular application of food 
and air will hot always preserve the hu- 
man frame in vitali^ and vigour ; but 
without air and food^ its strength and life 
must iUevitably perish. 

Voluntafy acnon is an essenUal link in 
the chain of cAoses. Tho whole course 
of moral nature Ascertains its necessity to 



the aecomplishment of Tiriouf objeet^i of 
human wishes, and the roan, who, pos- 
sessing ardent desires for any particular 
object dectinea the employment of those 
efforts, without which it must be miracu- 
lous or impossible that he should obtain 
it, mutt be considered as exhibiting an 
instance of something worse than absurd 
reasoning, in proportion as madness is 
more pitiable tlian absurdity. 

Finally, upon the principles of necessi- 
ty, God is undoubtedly the author of evil : 
a statement, which, to the minds of some, 
may carry the appearance of the most ir- 
reverent, and even impious imputation, * 
and excite against the system, which not 
only thus maintains, but avo^s it, a repul- 
sion amounting to antipathy. The ques- 
tion, however, relates to truth, and not to 
feeling, and those who pursue the former, 
with that ardent attachment and eager re- 
Search which it merits, will endeavour to 
dilrest themselves as much as possible of 
prejudioe and prepossession, and strive 
to attain that point of elevation, to which 
the fogs of passion never ascend, and at 
whidi the mental eye can ran^e at once 
with clearness and comprehension. Eve- 
iy act and volition of intelKrent creatures 
is the immediate effect of necessitating 
circumstances, originating in other 'cir- 
eumstances equally necessitated, and. 
nHiich, through a long series of operation 
and result, must be considered as depend- 
ing on that situation, into which, indepen- 
dently of thenr own consent or controul, 
they were at first introduced by thehr 
Creator; Every reflection, determination 
and deed, therefore, however tainted by 
viee, or exalted by virtue, must indispu- 
tably, upon this statement; Hew from the 
divine appointment and energy. But to 
those who admit the prescience of the 
Deity, who do not, in order to support an 
hy7)othesis, proceed so far as to divest the 
Supreme Being of that foreknowledge of 
events, without which confusion and dia- 
appointfnent fhust apparently result to 
the divine mind, from occurrences neither, 
appointed nor expected, the difficulty un- 
der consideration is precisely the* same. 
All such must admit that he, who sees the 
end from the begitinin^, placed all human 
beings originally in situations, the most 
vunute results of which were fuUy com- 
prehended and foreknown by him. Not- 
Dnthstandinghis precise ccnopfehension 
t>f all the oonse(|ttences which must flow 
from their origination in such circum- 
stances,' in such curciimstances they were 
actually placed, and foreseeing that natu- 
ral and moral evil would be the oettun 
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effects of his own roluntaij act in man's 
creation, he must not only have permit- 
ted, but designed, these etTects. The pre- 
science of a mere observer would by no 
means necessarily imply any intention 
that the event foreseen should be accom- 
plished, or any thing more indeed than 
the absolute certttnty of the event itself. 
But the prescience possessed by an agent 
of aU the circumstances that will arise 
from any particular act^ inevitably in- 
cludes, in his purpose to accomplish that 
act, a purpose to produce these circum- 
stances, and renders him as much the au- 
thor of the inevitable consequences as of 
the previous act ; and if evil therefore 
were foreknown to be the necessaiy re- 
sult of roan's formation, the existence of 
evil, and the formation of man, are equal- 
ly attributable to the divine appointment. 
But it is time to observe, that when 
God is stated to be the author of evil, it is 
by no means meant to be understood that 
he approves ofitin itself,.that he is pleased 
with the inOiction of pain, and like an om- 
nipotent dxmon delights in scattering 
darts and firebrands, terror and agony, 
through a trembling and prostrate uni- 
verse. The meaning is, 'that in the sys- 
tem of creation most worthy of the per- 
fections of the Deity, because eventually 
most conducive to the happiness of his 
offspring, some portion of natural and 
moral evil was absolutely unavoidable, 
and that his object is to combine, as much 
as possible, the least evil with theg^reatest 
^Ood. In the accomplishment of this sub- 
lime object, particular beings may be ex- 
posed to a very considerable share of suf- 
fering ; but this is no imputation upon his 
justice or benevolence. He possesses a 
sovereign right over the creatures he has 
formed, and the utmost demand that can 
be made by any beings upon his equity is^ 
that in the amount of th^ir existence 
misery should not predominate over hap- 
piness. But, whatever may be the case 
with certain individuals, there ils reason 
. to presume and believe, that with respect 
to the intelligent and moral creation as a 
whole, suffering will at length nearly dis- 
appear in the grand mass and display of 
enjoyment. That unionof wisdom, pow- 
er, and goodness, which it appears inevit- 
able to ascribe to Gk>d, seems to guarantee 
an issue of his schemes and government, 
thus honourable to his nitture, and thus 
happy for his offspring. With resigna* 
tion, therefore, and even transport, we 
may contemplate this glorious Being, sit- 
ting at the helm of the universe, managing 
all .affairs, and administering the whole 



series of eyents, goiding all to his inag- 
naficent purposes, guided himself by con- 
summate knowledge and inexhaustible 
kindness, impelling eveiy act, reflection 
and feeling of his intelligent creation, 
himself impelled by his own boundless 
views and eternal benevolence. For the 
arguments on the other side of the ques- 
tion, x»2. the "Liberty of the Will," see 
Will, liberty of. 

NECK, is that slender part situated be- 
tween the head and the trunk of the body. 
See Ajtatomt. 

NECTARINE. See Pemica. 

NECTARIUM, in boUny, according to 
Linnaeus, is a part of the qoroDa, appro- 
priated for containing honey that oozes 
from the plant, and is the principal food 
of bees and other insects. 

NECTRIS, in botany, a genus of the 
Hexandria Digynia class and order. Na- 
tural order of Tripetaioideae. Junci, Jus- 
sieu. Essential character: calyx one- 
leafed, six-parted, coloured ; corolla none; 
styles permanent ; capsules two, superior, 
ovate, one-celled,- many-seeded. There 
is but one species, viz. N. aquatica. This 
plant grows in ponds, lakes, and rivers, 
that have not a rapid current, pushing out 
long, knotted, fistulous stems, with a pair 
of leaves at each joint. The flowers come 
out from the axUs of the leaves, on a long 
peduncle; the three outer leaves of the 
calyx are green on the outside and yellow 
within. It is a native of Guiana and the 
island of Cayenne. 

NECYDALIS, in natural history, a ge- 
nus of insects of the order of Coleoptera. 
Antennae, setaceous or filiform ; four feel- 
ers, filiform ; shells less than the wings, 
and either narrower or shorter than the 
abdomen ; tail simple. There are about 
forty species, in two sections. - A. Anten- 
nae setaceous; shells shorter than the 
wings and abdomen. B. Antennae fili- 
form ; shells subulate, aJs long as the body. 
•N. humeralis is found in England : shells 
subulate, black, yellow at the base, with- 
out lines ; body and legs black. . 

NE exeat Eegnoy is a writ to restrain a 
person from going out of the kingdom 
without the King's licence. Within the 
realm the Kinp^ may command the attend- 
ance and service of all his liegemen ; but 
he cannot send any man out of the realm, 
not even upon the public service, except 
seamen and soldiers, the nature of whose 
employment necessarily implies an ex- 
ception. This writ is now mostly used 
where a suit is commenced in the Court 
of Chanceiy against a man, and he, in- 
tending to defeat the other of his just de- 
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mand, or to avoid tbe justice and equity 
of the court, is about to go beyond sea. 
If the writ be granted on behalf of a sub- 
ject, and the party taken, he either gives 
security by bond in such sum as is de- 
manded, or he satisfies the court by an- 
swering (where the answer is not already 
in,) or bv affidavit, that he intends not to 
go out of the realm, and gives such rea- 
sonable security, as the court directs, and 
then he is discharged. 

N££DLE, a very common little instru- 
metit or utensil, made of steel, pointed 
at one end, and pierced at the other, 
used in sewing, ^embroidery, tapestry, &c. 
Needles make a very considerable arti- 
cle in commerce, though there is scarcely 
any commodity cheaper, the consump- 
tion of them being almost incredible. 
The sizes are from number 1, the largest, 
to number 35, the smaHest. In the ma- 
nufacture of needles, German and Hun- 
garian steel are of most repute. In the 
making them, the first thing is to pass 
the steel through a coal (ire, and under a 
hammer, to bring it out of its square 
fi^re into a cylindrical one. This done, 
it is drawn through a second hole of a wire- 
drawing-iron, and returned into the fire, 
and drawn through a second hole of the 
iron, smaller than the first, and thus suc- 
cessively, from hole to hole, till it has ac- 
quired the degree of fineness required 
for that species of needles, observing eve- 
ry time it is to be drawn that it be greas- 
ed over with lard, to render it more man- 
ageable. The steel thus reduced to a fine 
wire, is cut in pieces of the length of the 
needles intended. These pieces are flat- 
ted at one end on the anvil, in order to 
form the head and eye : they are then put 
• into the fire to soften them further, and 
thence taken out and pierced at each ex- 
treme of the flat part, on the anvil, by 
force of a puncheon of well-tempered 
steel, and laid on a leaden block, to bring 
out, with another puncheon, the little 
piece of steel remaining in the eye. The 
corners are then filed off the square of 
the heads, and a little cavity filed on each 
side of the flat of the head; this done, 
the point is formed with a file, and the 
whole filed over : they are then laid to 
heat red hot oh a long flat narrow iron, 
crooked at one end, in a charcoal fire, 
and when taken out hence, are thrown 
into a basin of cold water to harden. On 
this operation a good deal depends : too 
much heat bums them, and too little 
leaves them soft : the medium is learned 
by experience. When they are thus hard- 
ened, they are laid in an iron shovel on a 

vou-vibl 



fire, more or less brisk in proportion to 
the thickness of the needles; taking care 
to move them from time to time. This 
serves to temper them, and take off their 
brittleness : great care here too must be 
taken of the degree of heat. They are 
then straightened one after another with 
the hammer, the coldness of the water 
used in hardening them having twisted 
the greatest part of them. The next pro- 
cess is the polishing them. To do this 
they take twelve or fifteen thousand nee- 
dles, and range them in little heaps 
against each other, on a piece of new 
buckram sprinkled with emery-dust. 
The needles thus disposed, emery-dust 
is thrown over them, which is again 
sprinkled with oil of olives ; at last the 
whole is made up into a roll, well bound 
at both ends. This roll is then laid on a 
polishing-table, and over it a thick plank 
loaden with stone, which two men work 
backwards and forwards a day and a half, 
or two days, successively ; by which 
means, the roll thus continually agitated 
by the weight and motion of the plank 
over it, the needles withinside being 
rubbed against each other with oil and 
emery, are insensibly polished. After 
polishing they are taken out, and the 
filth washed off them with hot water and 
soap : they are then wiped in hot bran» 
a little moistened, placed with the nee- 
dles in a round box, suspended in the air 
by a cord, which is kept stirring till the 
bran and needles be dty. The needles, 
thus wiped in two or three different 
brans, are taken out and put in wooden 
vessels, to have the good separated from 
those whose points or eyes have been 
broke either in polishing or wiping ; the 
points are then all turned the same way, 
and smoothed with an emery stone turn- 
ed with a wheel. This operation finishes, 
them, and there remains nothing but to 
make them into packets of two hundred 
and fifty each. 

Needle, magneiiealy. in navigation, a 
needle touched with a loadstone, and 
sustained on a pivot or centre ; on which, 
playing at liberty, it directs itself to cer- 
tain points in or under the horizon ; 
whence the magnetical needle is of two 
kinds, viz. horizontal and inclinatory. 

Horizontal needles are those equally 
balanced on each side the pivot that sus- 
tains them ; and which, playing horizon- 
tally with their two extremes, point out 
the north and south points of the horizon. 

In the construction of the horizontal 
needle a piece of pure steel is provided, 
of a lengtn not exceeding six inches, lest 

O o 
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iU weight impede its volubility, veiy 
thin, to take its verticity the better, and 
not piei-ced with any holes, or the like, 
for orniment sake, which prevent the 
equable diffusion of the ma^ctic virtue. 
A perforation is then made in the middle 
of its length, and a brass cap or head sol- 
dered on, whose inner cavity is conical, 
so as to plav freely on a style or pivot 
headed with a fine steel point. The 
jiorth point of the needle in our hemi- 
spiiere is made a little lighter than the 
•outhcm; the touch always destroying 
the balance, if well adjusted before, and 
rendering the north end heavier than tlie 
south, and thus occasioning the needle to 
dip. 

Th« needle is not found to point pre- 
cisely to the north, except in very few 
places, but deviates from it more or less 
in different places, and that too at dif- 
ferent times, which deviation is called its 
declination or variation from the meri- 
dian. 

Inclinatory or dipping-needle, a mag- 
netical needle, so hung, as that, instead 
of playing horizontally and pointing out 
north and south, one end dips or inclines 
to the horizon, and the other points to a 
certain degree of elevation above it. Or 
a dipping-needle may be defined to be a 
long straight piece of steel, every way 
poised on its centre, and afterwards 
touched with a loadstone, but so con- 
trived as not to play on the point of a 
pin, as does the common horizontal nee- 
dle, but to swing in a vertical plane, 
about an axis parallel to the horizon ; and 
this to discover the exact tendency of the 
power of magnetism. See Maoitetism. 

To find the longitude or latitude by the 
dipping-needle. If the lines of equal 
dip below the horizon be drawn on maps 
or sea charts from good observations, it 
will be easy, from the longitude known, 
to find the latitude, and from the lati- 
tude known, to find the longitude, either 
at sea or land. Suppose, for example, 
you were travelling or sailing along the 
meridian of London, and found the angle 
of dip with a needle of one foot to be 75^, 
the chart will show that this meridian 
and the line of dip meet in the latitude 
53^ 11', which is therefore, the latitude 
sought. See Latitude. Or suppose you 
"Were travelling or sailing along the paral- 
lel of London, that is, in 51° 32' north 
latitude, and you find the angle of dip to 
be 74°. The parallel and the line of this 
dip will meet in the map in 1° 46', of east 
longitude from London, which is there- 
fore tile longitude sought. 

Nekdlb atone, in mineralogy, a species 



of the Zeolite ikroily, found in Iceland 
and Britanny Its common colour is a 
yellowish white. It occui-s massive, and 
crystaUized in rectangular four-sided 
acicular prisms, which are generally ag- 
gregated. It is distinguished from the 
radiated zeolite, by being harder and 
more brittle, by its lustre being greater, 
and of the vitreous kind. 

NEGATIVE, in general, something 
that imphes a negation. Thus we say, 
negative quantities, negative signs, ne- 
gative powers, Sec. See Algebba. 

Our words and our ideas, says Dr. 
Watts, are so unhappily linked together, 
that we can never knovi^ which are posi- 
tive, which negative ideas, by the words 
. that express them : for some positive 
terms denote a negative idea, as ilead : 
and there are both positive and negative 
terms invented to signify the same and 
contrary ideas, as unhappy or miserable. 
To this may also be added, that some 
words, which are negative in the original 
language, seem positive in Englisli, as 
abys8. The way, therefore, to know 
whether any idea be neg^ative or not, is 
to consider whether it primarily implies 
the absence of any positive being, or 
inode of being ; if so, then it is a nega- 
tive idea, otherwise a positive one. 

Negative «»s7i, the sign of subtraction, 
or that which" denotes something in de- 
fect. The use of the negative sign in 
algebra is attended with several conse- 
quences that at first sight are admitted 
with some difficulty, and has sometimes 
given occasion to notions that seem to 
have no real foundation. This sign im- 
plies, that the real value of the quantity 
represented by the letter to which it is 
prefixed is to be subtracted ; and it 
serves, with the positive sign, to keep 
in view what elements or parts enter inio 
the composition of quantities, and in 
what manner, whether as increments or 
decrements, that is, whether by addition 
or subtraction, which is of the greatest 
use in this art. Hence it serves to ex- 
press a quantity of an opposite quality 
to a positive, such as a line in a contrary 
position, a motion with opposite direc- 
tion, or a centrifugal force in opposition 
to gravity ; and thus it often saves the 
trouble of distinguishing, and demon- 
strating separately, the various cases of 
proportions, and preserves their analogy 
in view. But as the proportions of lines 
depend on their magnitude only, with- 
out regard to their position ; and motions 
and forces are said to be equal or une- 
qual, in any given ratio, without regpml 
to their directions } and in. genera^ the 
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proportion of quantities relates to their 
magnitude only, without detennining 
whether they are to be considered as in- 
crements or decrements ; so there is no 
ground to imagine any other proportion 
of + rt and — b, than that of the .real 
magnitude of the quantities represent- 
ed by a and b, whether these quantities 
are, in any particular case, to be added or 
subtracted. 

NEGRO, a name given to a variety of 
the human species, Who are entirely 
black, and are found in the torrid zone, 
especially in that part of Africa which 
lies between the tropics. See Max ; 
SI.AYX ; Slave trade. 

NEP A, in natural history, water-acor' 
pion, a genus of insects of the order He- 
miptera. Snout inflected; antennx short; 
wings four, folding crosswise, coriaceous 
on the upper part; forelegs cheliform; 
the other four formed for walking. There 
are fourteen species, in three divisions, 
viz. A. Antennae palmate, without a lip, 
B. Antennae palmate ; lip short, widely 
emarginate. C. Lip projecting, rounded. 
N. linearis, described by Mr. Donovan, 
has a tail ending in two bt^istles, as long 
as the body ; thorax of dne colour ; fore- 
shanks with a spine in the middle. The 
body is brown, cylindrical; abdomen red; 
tlie eg^s are oblong, and armed at one 
end with two bristles, and are found in- 
closed in the culm or stem of rushes, with 
hairs standing out. 

NEPENTHES, in botany, a genus of 
the Dioecia S^mgenesia class and order. 
Essential character: calyx four-parted; 
corolla none: male, filament one, with 
many anthers, connected into a peltate 
head : female, style none ; stigma large j 
peltate four-Iobed; capsule four- celled, 
with many arilled seeds. There is but 
one species, viz. N. distillatoria, a native 
of the island of Ceylon. 

The nepenthes may justly be classed 
among the most singular productions of 
the vegetable world. The plant has al- 
ways excited the admiration of those who 
have examined its structure, with a view 
to the contrivance which is so strikingly 
exhibited in the formation of its leaves. 
The nepenthes is a native of India ; it is 
an herbaceous plant, with thick roots 
and a simple stem, crowned with fiowers 
disposed m bunches. The leaves are al- 
ternate, partly embracing the stem at 
their base, and terminated by tendrils, 
each of which supports a deep, membra- 
nous urn, of an oblong shaY)e, and clos- 
ed by a little valve like the lid of a box. 



This appendage to the leaf appears to be 
as designed and studied a piece of me- 
chanism as any thing we can meet with - 
in nature's more complicated productions. 
The leaf, as we have already said, is ter^ 
minated by a deep oblong urn; this, in 
genera], is filled with a sweet limpid wa« 
ter. In the morning the lid is closed, but 
it opens during the heat of the day, and a 
portion of the water evaporates; this is 
replenished in the night, and each morn- 
ing the vessel is full, and the lid shut. 
The plant grows in a climate where the 
parched traveller is frequently in want of 
refreshment, and gladly avails himself of 
the water which this vegetable affords* 
each urn containing about the measure of 
half a wine glass. The use of this plant 
is too evident to need any comment. It is 
one of the many instances in nature of the 
bounty of Providence, who has filled the 
urns of the nepenthes with a treasure, of 
all others the most refreshing to the in- 
habitants of hot climates. 

NEPER, or NAPIER (John), in bio- 
graphy. Baron of Marchiston, in Scotland, 
inventor of the logarithms, was the eldest 
son of Sir Archibald Napier, of Marchis- 
ton, and born in the year 1550. Having 
given early indications of great natural 
parts, his father was careful to have them 
cultivated by a liberal education. After 
going through the ordinary course of 
education at the university of St. An- 
drew's, h6 made the tour of France, Italy^ 
and Germany* On his return to his na- 
tive country, his literature and other fine 
accomplishments soon rendered him con- 
spicuous ; he, however, retired from the 
world, to pursue literary researches, in 
which he made an uncommon progress, 
as appears by the several useful discove- 
ries with which he afterwards favoured 
mankind. He chiefly applied himself to 
the study of mathematics, without, how- 
ever, neglecting that of the Scripture ; 
in both of which he discovered a very ex- 
tensive knowledge, and profound pene- 
tration. His *• Essay upon the Book of 
the Apocalypse" indicates the most acute 
investigation ; though time has discover- 
ed, that his calcidations concerning par- 
ticular events had pftceeded from falla- 
cious data. But what has chiefly render- 
ed his name famous was his great and for- 
tunate discovery of logarithms in trigo- 
nometry, by which the ease and expedi- 
tion in calculation have so wonderfully 
assisted the science of astronomy, and the 
arts of practical geometry and navigation. 
Napier, having a great attachment ta 
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Mftronomy and spherical trigonometry, 
had occasion to make many numeral cal- 
culations of such triangles, with sines, 
tangents, he. ; and these oeing expressed 
in large numbers, they hence occasioned 
a great deal of labour and trouble : to 
spare themselves part of this trouble, 
Napier, and other authors about his time, 
set themselves to find out certain short 
modes of calculation, as is evident from 
many of their writings. To this necessi- 
ty and these endeavours it is, that we 
owe several ingenious contrivances, par- 
ticularly the computation by Napier's 
rods, and several other curious and short 
methods that are given in his '* Kabdo- 
logia;'* and, at length, after trials of ma- 
ny other means, the most complete one 
of logarithms, in the actual construction 
of a large table of numbers in arithmeti- 
cal progression, adapted to a set of as 
many others in geometrical progression. 
The property of such numbers had been 
long known, vix. that the addition of the 
former answered to the multiplication of 
the latter, &c. ; but it wanted the neces- 
sity of such very troublesome calculations 
as those above mentioned, joined to an 
ardent disposition, to realize the use of 
that property. Perhaps, also, this dispo- 
sition was urged into action by certain 
attempts of this kind, which, it seems, 
were made elsewhere ; such as the follow- 
ing, related by Wood, in his " Athenx 
Oxoniensis," under the article Briggs, on 
the authority of Oughtred and Wingate, 
•viz. ** That om Pr. Craig, a Scotchman, 
coming out of Denmark intp his own 
country, called upon John Neper, baron 
of Marchiston, near Edinburgh, and told 
him, among other discourses, of a new in- 
vention in Denmark, (by Lon^monta- 
nus, as 'tis said) to save the tedious mul- 
tiplication and division in astronomical 
calculations. Neper, being solidtous to 
know further of him concerning this mat- 
ter, he could give no other account of it, 
than that it was by proportionable num- 
bers ; which hint Neper taking, he de- 
sired him, at his return, to call upon him 
again : Craig, after some weeks had |>as8- 
ed, did so, and Neper then showed him a 
rude draught of tharhe called Canon Mi- 
rabilis Logarithmorum ; which draught, 
with some alterations, he printed in 1614; 
it came forthwith into the hands of our 
author, Briggs, and into those of William 
Oughtred, from whom the relation of this 
matter came." 

Whatever might be the inducement, 
however, Napier published his invention 
in 1614, under the title of « togarithmo- 



rum Canonis Descriptio," Sec. containing 
the construction and canon of his log^ 
rithms, which are those of the kind that 
is called hyperbolic. This work coming 
presently to the hands of Mr. Briggs, 
then Professor of Geometry at Gresham 
College, in London, he immediately gave, 
it the gpreatest encouragement, teaching 
the nature of the logarithms in bis pub- 
lic lectures, and at the same time recom- 
mending a change in the scale of them, 
by which they might be advantageously 
altered to the kind which he afterwar«fc 
computed himself, which are thence call- 
ed Briggs' logarithms, and are those now 
in common use. Mr. Briggs also present- 
ly wrote to Lord Napier upon this pro- 
posed change, and made journeys to 
Scotland the two following years, to visit 
Napier, and consult him about that alter- 
ation, before he set about making it. 
Briggs, in a letter to Archbishop Usher, 
March 10th, 1615, writes thus : "Napier, 
Lord of Marchiston, hath set my head and 
hands at work with his new and admira- 
ble logarithms. I hope to see him this 
summer, if it please God; for 1 never 
saw a book which pleased me better, and 
made me more wonder." Briggs accord- 
ingly made him the visit, and stadd a 
month with him. 

The following passage from the life of 
Lilly, the astrologer, contains a curious 
account of the meeting of those two illus- 
trious men. " I will acquaint you (says 
Lilly) with one memorable story, related 
unto me by John Marr, an. excellent ma- 
thematician and geometrician, whom I 
conceive you remember. He was ser- 
vant to Ring James and Charles I. At first, 
when the Lord Napier, or Merchiston, 
made public his logarithms, Mr. Briggs, 
then reader of the astronomy lectures at 
Gresham College, in London, was so sur- 
prised with admiration of them, that he 
could have no quietness in himself, until 
he had seen that noble person, the Lord 
Merchiston, whose only invention they 
were : he acquaints John Marr herewith, 
who went into Scotland before Mr. 
Briggs, purposely to be there when these 
two so learned persons should meet. Mr. 
Briggs appointed a certain day when to 
meet at Edinburgh ; but failing thereof, 
the Lord Napier was doubtful he would 
not come. It happened one day, as John 
Marr and the Lord Napier were speak- 
ing pf Mr. Briggs; * Ah, John, (said Mer- 
chiston) Mr. Briggs will not now come.' 
At the very instant one knocks at the 
gate ; John Marr hastened down, and it 
proved John Briggs, to bis great con- 
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tetitmient. He brings Mr. Briggs up into 
my Lord's chamber, where almost one' 
quarter of an hour was spent, each behold- 
ing the other almost with admiration be- 
fore one word was spoke. At last Mr. 
Brings began : * My Lord, 1 have under- 
taken this long journey purposely to see 
your person, and to know by what engine 
of wit or ingenuity you came first to think 
of this most excellent help into astrono- 
my, viz. the logarithms ; but, my Lord, 
beings by you found out, I wonder nobo- 
dy else found it out before, when now 
known it is so easy.* He was nobly en- 
tertained by the Lord Napier; and 
every summer after that, during the 
Lord's being alive, this venerable man, 
Mr. Briggs, went purposely into Scotland 
to visit him.** 

Napier made also considerable im- 
provements in spherical trigonometiy, 
&c. particularly by his " Catholic, or 
Universal Rule," being a general theo- 
rem by which he resolves all the cases of 
right-angled spherical triangles in a man- 
ner very simple, and easily to be remem- 
bered ; namely, by what he calls the five 
circular parts. His construction of loga- 
rithms too, beside the labour of them, 
manifests the greatest ingenuity. Kep- 
ler dedicated his ** Ephemendes" to 

I Napier, which were published in the 

, year 1617; and it appears from many 
passaspes in his letter, about this time, 
that he accounted Napier to be the 

\ greatest m^m of his age, in the particu- 
lar department to which he applied his 

' abilities. 

The last literary exertion of this emi- 
nent person, was the publication of his 
*• Rabdology and Promptuary," in the 
year 1617, soon after which he died at 
Merchiston, the Sd of April, in the same 
year, in the sixty-eighth year of his age. 
The list of his works is as follows : 

1. A Plain Discovery of the Revelation 
of St. John; 1593. 

2. Logarithmorum Canonis Descriptio ; 
1614. 

3. Mirifici Logarithmorum Canonis 
Constructio ; et eorum ad Na^rales ipso- 
rum numeros habitudines; una cum ap- 

' pendice, de alia eaque prxstantiore Lo- 
' garithmorum specise, condenda. Qulbus 
acces^re propositionesad triangula sphx- 
rica faciliore calculo resolvenda. Una 
> cum Annotationibus aliquot doctissimi D. 
' Henrici Briggii in eas, et memoratam ap- 
I pendicem. Published by the Author's 
f son, 1619. 

4. Rabdologia, sou Numerationis per 



Virgulas, libri duo ; 1617. This contains 
the description and use of the bones or 
rods ; with several other short and Inge- 
nious modes of calculation. 

5. His Letter to Anthony Bacon, (the 
original of which is in the Archbishop's 
Library at Lambeth), entitled Secret In- 
ventions, profitable and necessary in 
these days for the defence of this island* 
and withstanding strangers, enemies to 
God's truth and religion ; dated June 2, 
1596. 

Nbper's ro</«, or bones, an instrument 
invented by the above-named person, 
whereby the multiplication and divi- 
sion of large numbers are much facili- 
tated. 

^8 to the Construction of Mper*a Rodt: 
suppose the common table of multipli- 
cation to be made upon a plate of metal, 
ivory or paste-board, and then conceive 
the several columns (standing downwards 
from the digits on the head) to be cut 
asunder ; and these are what we call Ne- 
per's rods for multiplication. But then 
there must be a good number of each ; 
for as many times as any figure is in 
the multiplicand, so many rods of (hat 
species (». e. with that figure on the top 
(Mit) must we have ; though six rods of 
each species will be sufficient for any ex- 
ample in common affairs : there must also 
be as many rods of O's. 

But, before we explain the way of 
using these rods, there is another thing 
to be known, viz. that the figures on 
every rod are written in an order differ- 
ent from that in the table. Thus, the 
little square space, or division, in which 
the several products of every column are 
written, is divided into two parts, by 
a line across from the upper angle on 
the right to the lower on the left ; and 
if the product is a digit, it is set in the 
lower division ; if it has two places, the 
first is set in the lower, and the second 
in the upper division ; but the spaces on 
the top are not divided ; also there is a 
rod of digits not divided, which is called 
the index-rod, and of this we need but 
one single rod. 

MuUipUcation by JSTeper's Rods. First 
lay down the index-rod; then on the 
right of it set a rod, whose top is the 
figure in the highest place of the multi- 
plicand : next to this, again, set the rod 
whose top is the next figure of the mul- 
tiplicand ; and so on in order, to the first 
figure. Then is your multiplicand tabu- 
lated for all the nine digits ; for in the 
same line of squares standing against 
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every fipire of the index-roiU you have 
ilie product of that figure, and there- 
fore you have no more to do but to 
transfer the products and sum them. But 
in taking out these products from the 
rods, the order in which the figures stand 
obliges you to a very easy and small 
addition : thus, begin to take out the fi- 
gure in the lower part, or unit's place, 
of the square of the first rod on the 
lifi^ht : add the figure in the upper part 
of this rod to that in the lower part of 
the nelt, and so on, which may be done 
as fast as you can look on them. To 
make this practice as clear as possible, 
take the following example. 

Example. To multiply 4,768 by 185. 

Having set the rods together for the 
number 4,768 against 5 in the index, I 
find this number, by adding according to 

the rule 23,840 

Against 8, this number . . . 38,144 
Against 3, this number . . 14,304 

Total product 1,835,680 



To make the use of the rods yet more 
regular and easy, they are kept in a flat 
square box, whose breadth is that of ten 
rods, and the length that of one rod, as 
thick as to hold six (or as many as you 
please) the capacity of the box being di- 
vided into ten cells, for the different spe- 
cies of rods. When the rods are put up 
in the box, (each species in its own cell, 
distinguished by the first figure of the rod 
set before it on the face of the box near 
the top) as much of every rod stands 
without the box, as shews the first figure 
of that rod ; also upon one of the flat 
sides without and near the edge, upon 
the left hand, the index-rod is fixed : 
and along the foot there is a small ledge, 
so that the rods, when applied, are laid 
upon this side, and supported by the 
ledge, which makes the practice very 
easy ; but in case the multiplicand 
should have more than nine places, 
that upper face of the box may be made 
broader. Some make the rods with four 
different faces, and figures on each for 
different purposes. 

Division by J^eper's Rods. First tabu- 
late your divisor; then you have it mul- 
tiplied by all the digits, out of which you 
may choose such convenient divisors as 
will be next less to the figures in the di- 
vidend, and write the index answering in 
the quotient, and so continually, till the 
work is done. Thus 3,179,788, divided 
by 6,123, gives in the quotient 356. 



Having tabulated the divisor, 6,12!^, 
you see that 6,123 cannot be had in 
2,179; therefore take five places, and 
on the rods find a number that is equal, 
or next less to 21,797, which is 18,369; 
that is, three times the divisor, wherefore 
set 3 in the quotient, and subtract 18,369 
from the figures above, and there will 
remain 3,428 ; to which add 8, the n€st 
figure of the dividend, and seek again on 
the rods for it, or the next less, which 
you will find to be five times ; therefore 
set 5 in the quotient, and subtract 
30,615 from 34,228, and there will re- 
main 3,673, to which add 8, the last fi- 
^re in the dividend, and finding it to be 
just six times the divisor, set 6 in the 
quotient 

6125)2179788(356 
18369 

34288 
30615 

36738 
36738 

00000 



NEPETA, in botany, catmint, a genus 
of the Didynanua Gymnospermia class 
and order. Natural order of Verticillatsc. 
I^abiatx, Jussieu. Essential character: 
corolla, lower lip with an intermediate 
segment, crenate ; throat reflex at the 
edge ; stamina approximating. There 
are twenty species, among which is the 
N. cataria, common catmint; it has a 
perennial root, and many branching stalks, 
about two feet in height, upright, pu- 
bescent; leaves of a velvet-like softness, 
wrinkled, ash-coloured : spikes, compos- 
ed of interrupted whorls, terminate the 
stem; flowers sub-Sjcssile : calyx down}', 
w^ith green ribs ; corolla white ; the 
whole plant has a strong scent, between 
mint and pennyroyal ; it is called catmint, 
because cats are very fond of it, especial- 
ly when it i^ withered, when they will 
roll themselves on it, tear it to pieces, 
and chew it witli pleasure. It is a native 
of most parts of Europe, on banks and 
hedges, chiefly in a calcareous soil, flow- 
ering from July to September. 

NEPHELIUM, in botany, a gemis of 
the Monoecia Pentandria class and order. 
Natural order of Tricocca. Corymbife- 
rae, Jussieu. Essential character : male, 
calyx five-toothed ; corolla none : female, 
calyx four-cleft ; corolla none ; germs 
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two, with two istyles to each ; drupes two, 
muricated one-see,ded. There is but one 
species, viz. N. lappaceum, a native of the 
East Indies. 

NEPHRITE, in mineralogy, a species 
of the I'alc genus ; it is also called jade, 
ov jade-Btone, It was formerly celebrated 
for its medical virtues. It is of a dark 
leek-green colour, verging to blue. It 
occurs massive, in detached rounded 
pieces. The smooth external surface is 
glimmering, with an oily lustre; internally 
it is dull, except when mixed with fibres 
of asbestos and scales talc. The specific 
gravity is about 3. There are about two 
sub-species : the common, and axe-stone : 
the former is*somewhat brittle, takes a 
good polish, and is cut into handles for 
knives, &c. ; the latter is made into 
hatchets by the natives of New Zealand. 
Nephrite is found in Egypt, China, Ame- 
rica, the islands in the Pacific Ocean, and 
in the Siberian mountains, sometimes 
adhering to rocks, and sometimes in de- 
tached round pieces. It is highly prized 
by the Hindoos and Chinese, by whom it 
is made into talismans and idols, and by 
the Turks, who form it into sword and 
dagger handles. 

NEPHRITIC, something that relates 
to the kidnies. 

NEREIS, in natural history, a genus of 
the Vermes MoUusca class and order. 
Body long, creeping, with numerous la- 
teral peduncles or feet on each side ; 
feelers simple ; two or four eyes. There 
are about thirty species, in separate di- 
visions, viz. A. Mouth furnished with a 
claw or forceps. B. Mouth furnished 
with a proboscis. C. Mouth furnished 
with a tube. N. noctiluca, body blue- 
green, with twenty-tliree segments, hard- 
ly visible to the nuked eye. These are 
found in most seas, and are the animals 
that frequently illuminate the water, mak- 
ing it appear as if on fire. They are ex- 
tremely minute, pellucid, and highly 
phosphorous^ STi^'in^ *^ uncommonly lucid 
splendour to the waves in the eveninjr. By 
th^ir extreme numbers and smallness, 
they easily elude observation, but 
may be detected by passing a small 
quantity of water through blotting pa- 
per. 

NEBITA, in natural history, a genus 
of the Vermes TeStacea class and oi*der. 
Animal a limax ; shell univalve, spiral, 
gibbous, flattish at bottom ; aperture 
semi-orbicular or semi-lunar; pillar-lip 
transversely truncate, fiattish. There 
are nearly eighty species, divided into 
distinct sections; viz. A. Umbilicate. B. 



Imperforate, with the lips toothless. C. 
Imperforate, with the lips toothed. N. 
fluviatilis, with only two spires ; brittle, 
duskv, marked with white spots. It is 
not half the size of a pea, and inhabits 
rivers and standing waters of Europe. 

NERIUM, in botany, oleander, a genus 
of the Pentandria Monogynia class and 
order. Natural order of Contortae. Apo- 
cineae, Jussieu. Essential character: 
contorted ; corolla with the tube termi- 
nated by a lacerated crown ; follicles two, 
erect. There are nine species : these are 
beautiful evergreen shrubs or trees, up- 
right and branching ; leaves opposite, or 
by threes, in a sort of whorl ; flowers in 
clusters, or corymbs, from the ends of 
the stem and branches. They are chief- 
ly natives of the East Indies. 

NERTERIA, in botany, a genus of the 
Tetrandria Dig^nia class and order. Es- 
sential character: corolla funnel-form, 
four-cleft, superior; beiTy two-celled; 
seeds soUtary. There is but one species, 
viz. N. depressa, found in New Grana- 
da. 

NERVES, are cylindrical whitish parts, 
usually fibrose in their structure; or com- 
posed of clusters of filaments, arising 
from the brain, or rather from its medulla 
oblongata within the skull, and from the 
spinal marrow, and running from thence 
to every part of the body. See Anatomy , 

NET, a device for catching fish and 
fowl. The taking fowls by nets is the 
readiest and most advantageous of all 
others, where numbers are to be taken. 
The making the nets is very easy, and 
what every true sportsman ought to be 
able to do for himself. All the necessary 
tools are, wooden needles, of whiph there 
should be several of different sizes, some 
round and others flat: a pair of round- 
pointed and flat scissars, and a wheel to 
wind off the thread. The pack thread is 
to be of different strength and thickness, 
according to the sort of birds to be taken; 
and the general size of the meshes, if not 
for very small birds, is two inches from 
point to point The nets should neither 
be made too deep nor too long, for they 
are then difficult to manage ; and they 
must be verged on each side with twisted 
thread. The natural colour of the thread 
is too bright and pale, and is therefore in 
some cases to be altered. The most usual 
colour is the russet, which is to be ob- 
tained by plunging the net after it is made 
into a tanner's pit, and letting it lie there 
till it be sufficiently tinged ; this is of u 
double service to the net, since it pre- 
serves the thread as well as alters the co- 
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lour. The green colour is g^ven by cho|>- 
ping some green wheat, and boiling it in 
urater, and then soaking the net in this 
green tincture. The yellow colour is 
given in the same manner, with the de- 
coction of celandine, which gi?esapale 
straw colour, which is the colour of stub- 
ble in the harvest time. The brown nets 
are to be used on ploughed lands, the 
green on grass grounds, and the yellow 
on stubble lands. 

NETTINGS, in a ship, a sort of grates 
made of small ropes, seized together with 
rope-yarn or twine, and fixed on the 
quarters and in the tops ; they are some^ 
times stretched upon the ledges from the 
waist-trees to the roof-trees, from the top 
of the forecastle to the poop ; and some- 
times are laid in the waist of a ship, to 
serve instead of g^tings. 

NKTTLE. See Ubtica. 

NEUMAN, (Gaspir, M. D.) in bio- 
graphy, an eminent chemist, was born in 
1683, at Zullichau, in the dutchy of Cros- 
sen, in Brandenburg, of which place his 
father was a burgher and apothecary. He 
was brought up to his father's profession, 
and in 1705, went to Berlin, where he en- 
gaged in the service of the King of Prus- 
sia. After having accompanied him in his 
journeys for some years he was allowed 
to study at the university of Ualle, and 
was then sent, at the King^s expence, to 
travel for improvement in chemical know- 
ledge. In 1711, he visited the German 
mines, and thence passed into Holland, 
where he attended the lectures of the il- 
lustrious Boerhaave. Thence he went to 
England, where the news of the death of 
his sovereign, in 1713, somewhat derang- 
ed his plans. He again visited Holland, 
and in 1716, accompanied George I. King 
of England, to Hanover. On repairing to 
Berlin, he obtained the friendship of 
Stahl, physician to Frederick- William, 
who procured an order for him to resume 
his travels at the expence of the court. 
He visited France and Italy, every where 
increasing his stock of scientific know- 
ledge, and forming connections with men 
of eminence. Upon his return to Berlin 
he was appointea court-apothecary ; and 
when the Kin^, in 1723, established a col- 
lege of medicine and surgery in his capi- 
tal, Neuman was nominated to the chair 
of Chemi.stry. He received the degree of 
M. D. from Halle, in 1727, and in that year 
travelled through Silesia and Moravia, 
to^ Vienna, returning by Bohemia and the 
mining country of Saxony. His reputa- 
tion now extended to the different coun- 
tries of Europe, and he was elected a 



member of the Royal Society of London, 
of the Imperial Academy Naturae Curio- 
sorum, and of the Institute of Bologna. 
In 1734, he made the tour of the New 
Marche and Pomerania, where he disco- 
vered the true origin of Ostescolla. He 
became dean of the college of Berlin in 
1736, and died in that city 1737. The 
works published by Dr. Neumao, in his 
lifetime, consist chiefly of dissertations in 
the Latin language, inserted in the ** Phi- 
losophical l*ransactions of London," the 
** Epheraerides Acad. Naturae Cunoso- 
rum," and the Miscellanea Berolinensia, 
and of others in the German language, 
published separately. After his death 
two different copies of his ** Chemical 
Lectures" were given to the public : one, 
in two editions, at Berlin and Dresden, 
from notes taken by one of his pupils, in- 
termixed with compilations from differ- 
ent authors ; the other by the booksellers 
of the Orphan Hospital of Zullichau, from 
papers in Neuman's own hand-writing: 
of this there have been two impressions, 
the first in a large form, the second in an 
abridgment; which last, however, con- 
sists of two volumes, quarto. From this 
Dr. Lewis has made an excellent English 
translation in two volumes, octavo, still 
further abridged, but better methodized, 
and enriched with notes. "Neuman's 
Lectures," says Dr. Lewis, " are a valu- 
able magazine of chemical knowledge. 
The author, biassed by no theory, and 
attached to no opinions, has enquired by 
experiment into the propeities and uses 
of the most considerable natural and arti- 
ficial productions, and the preparation of 
the principal commodities which depend 
on chemistry ; and seems to have candid- 
ly, and without reserve, communicated 
ail he discovered." Such a work must 
retain its value, notwithstanding the great 
modem changes in chemical theory. 

NEURADA, in botany, a genus of the 
Decandria Decagynia class and order. 
Natural order of Succulentae. Bosaceac, 
Jussieu. Essential character : calyx five- 
parted ; petals five ; capsule inferior, ten- 
celled, ten-seeded, prickly. There is but 
one species ; vix. N. procumbens, an an- 
nual plant ; native of Egypt, Arabia, and 
Numidia. 

NEUROPTERA, in natural history, the 
name of the fourth order of insects ac* 
cording to the Linnsean system, and so 
called on account of the nerves and veins 
disposed in their wings. The insects of 
this order have four wings : all of them 
membranaceous, reticulate: tail unanD- 
ed. There are seven genera, viz. 
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Ephen 
Hemerobiiu 
Itibellula 
Hyrmeleon 
which see. 



Panorpa 

Phryg^nea 

Raphidia 



NEJDTRAL 9aU9. See next article; 

also SAI.T8. 

NEUTHAUZATION, in chemistry, 
may be thus explained : iif we take a given 
quantity of sulphuric acid diluted with 
water, and add it slowly to the solution 
of soda by little at a time, and examine 
the mixture after every addition, we shall 
find that for a considerable time it will 
exhibit the properties of an acid, redden- 
ing vegetable blues, and having a taste 
perceptibly sour: but these acid proper- 
ties gradually diminish after every addi- 
tion of the alkaline solution, and at last 
disappear altogether. If we still continue 
to add the soda, the mixture gradually ac- 
quires alkaline properties, converting ve- 
getoble blues to green, and manifesting 
an urinous taste. These properties be- 
come stronger and stronger, the greater 
the quantity of the soda is which is added. 
Thus it appears, that when sulphuric acid 
and soda are mixed together, the proper- 
ties either of the one or the other pre- 
ponderate, according to the proportions 
of each; but there are certrin propor- 
tions, according to which, when they are 
combined, they mutuaU}[ destroy or dis- 
guise the properties of each other, so 
that neither predominates, or rather so 
that both disappear. When substances 
thus mutually disguise each other's pro- 
perues, they are said to neutralize one an- 
other. This property is common to a 
great number of bodies ; but it manifests 
itself most stroi]igly, and was first observ- 
ed in the acids, alkalies, and earths. 
Hence the salts which are combinations 
of these different bodies, received long 
ago the name of neutral salts. 

NEWTON (Sib Isaac), in biography, 
one of the greatest philosophers and ma- 
tbematicians the wond has produced, was 
bom at Woolstrop, in Lincolnshire, on 
Christmas Day» 1642. He was descended 
from the eldest branch of the family of 
Sir John Newton, Bart, who were Lords 
of the manor of Woolstrop, and had been 
possessed of the estate for about two cen- 
turies before ; to which they had remov- 
ed from Westley, in the same county ; 
but originally they came from the town 
of Newton, in Lancashire. 

Other accounts sav, probably with more 
truth, that he was the only child of Mr. 
John Newton, of Colcsworth, near Gran- 
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tham, in Lincolnshire, who had there an 
estate of about 120i: ayear, which he kept 
in his own hands. His mother was of the 
ancient and opulent family of the Ays- 
cough8» or Askews of the same county. 
Our author losing his father while he was 
very young, tli« care of his education de- 
volved on his mother, who, though she 
married again, did not neglect to improve 
b^ a liberal education the promising ge- 
nius that was observed in her son. At 
twelve years of age, by the adiace of his 
maternal uncle, he was sent to the gram- 
mar school at Grantham, where he made 
a ^ood proficiency in the languages, and 
laid the foundation of his future studies. 
Even here was observed in him a strong 
inclination to figures and philosophical 
suty ects. One trait of this early dispon- 
tion is told of him : he had then a rude 
method of measuring the force of the 
wind blowing agai«st him, by observing 
how much farther he could leap in the 
direction of the wind, or blowing on his 
back, than he could leap the contrary 
way, or opposed to the wind ; an early 
mark of his original infantine genius. 

After a few. years spent here, his mo- 
ther took him home ; intending, as she 
had no oUier child, to have the pleasure 
of his company ; and that, afler the man- 
ner of his father before him, he should 
occupy his own estate. 

But instead of attending to the mar- 
kets, or the business of the farm, he. was 
always studying and porini^ over his 
bookiB, even by stealth mm his mother's 
knowledge. On one of these occasions 
his uncle discovered him one day in a 
hay-loft at Grantham, whither he had 
been sent to the market, working a ma- 
thematical problem; and having other- 
wise observed the boy's mind to be un- 
commonly bent upon learning, he pre- 
vailed upon his sister to part with him ; 
and he was accordingly sent, in 1660, to 
Trinity College, in Cambridge, where 
his uncle, having himself been a member 
of it, had still many friends. Isaac was 
soon taken notice of by Dr. Barrow, who 
was at this time appointed the first Luca- 
sian professor of mathematics ; and oh- 
serving his bright genius, contacted a 
great friendship for him. At his com- 
mencement, Euclid was first put into bis 
hands, as usual ; but that author was soon 
dismissed* seeming to him too plain and 
easy, and unworthy of taking up his time. 
He understood him almost before he read 
him ; and a cast of his eye upon the con- 
tentB of his theorems, was sufiicient to 
make him master of them : and as the 
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tnalytical method of Des Cartes was then 
much in vog^ue. he particularly applied 
to it, ami Kepler's optics, &c. making se- 
veral improvements on them, which he 
entered upon the margins of the books 
as he went on, as his custom was in study- 
ing any author. 

Thus he was employed till the year 
1664, when he opened a way into his new 
method of Fluxions and Infinite Series ; 
and the same year took the degree of 
Bachelor of Arts. In the mean time, ob- 
serving that the mathematicians were 
much engaged in the business of improv- 
ing telescopes, by grinding glasses into 
one of the figures made by the three sec- 
tions of a cone, upon the principles then 
generally entertained, that light was ho- 
mogeneous, he set himself to grinding of 
optic glasses, of other figures than sphe- 
rical, having as yet no distrust of the ho- 
megeneous nature of light ; but not hit- 
ting presently upon any thing in this at- 
tempt to satisfy nis mind, he procured a 
glass prism, that he might try the cele- 
brated phenomena of colours, discovered 
by Grimaldi not long before. He was 
much pleased at first with the vivid 
brightness of the colours produced by 
this experiment ; but after a while, con- 
sidering them in a philosophical way, 
with that circumspection which was na- 
tural to him, he was surprised to see 
them in an oblong form, which, accord- 
ing to the received rule of refractions, 
ought to be circular. At first he thought 
the irregularity might possibly be no 
more than accidental ; but this was what 
he could not leave without further en- 
quiry : accordingly, he soon invented an 
infallible method of deciding the ques- 
tion, and the result was his new Theory 
of Lighl and Colours. 

However, the theory alone, unexpect- 
ed and surprising as it was, did not satisfy 
him : he rather considered the proper 
use that might be made of it for improv- 
ing telescopes, which was his first design. 
To this end, having now discovered that 
light wai| not -homogeneous, but an he- 
terogeneous mixture of differently re- 
frangible rays, he computed the errors 
arising from this different refrangibility ; 
and, finding them to exceed some hun- 
dreds of times those occasioned bv the 
circular figure of the glasses, he threw 
aside his glass works, and began to con- 
sider the subject with precision. He 
was now sensible that optical instru- 
ments might be brought to any degree of 
periVction desired, in case there could be 
found a reflecting substance which could 



polish as finely as glass, and Reflect ai 
much light as glass transmits, and the art 
of {giving it a parabolical figure he also 
attained; but these at first seemed to him 
very great difficulties; nay, he thought 
them almost insuperable, when he fur- 
ther considered, that every irreg^arity 
in a reflecting superficies makes the rays 
stray five or six times more from their 
due course, than the like irregularities 
in a refracting one. 

Amidst these speculations, he was 
forced from Cambridge, in 1665, by ibe 

Elague ; and it was more than two years 
efore he made any further prog^ss ih 
the subject. However, he was far from 
passing his time idly in the country ; on 
the contrary, it was here, at this time, 
that he first started the hint that gave 
rise to the system of the world, which is 
the main subject of the Principia. In 
his retirement he was sitting alone in a 
garden, when some' apples filing from a 
tree, led his thoughts upon the subject 
of g^vity ; and reflecting on the power 
of that principle, he began to consider, 
that, as this power is not found to be sen- 
sibly diminished at the remotest distance 
from the centre of the earth, to which 
we can rise, neither at the tops of the 
loftiest buildings, nor on the summits of 
the highest mountains, it appeared to 
him reasonable to conclude, that this 
power must extend much farUier than is 
usually thought. ^ Why not as high as 
the moon ?" said he to himself; ** and if 
so, her motion must be influenced by it; 
perhaps she is retained in her orbit by it; 
however, though the power of gravity is 
not sensibly weakened in the little change 
of distance at which we can place oar- 
selves from the centre of the earth, yet 
it is very possible that, at the height of 
the moon, this power may differ in 
strength much from what it is here." To 
make an estimate of what might be the 
degree of this diminution, he considered 
wim himself, that if the moon be retain- 
ed in her orbit by the force of g^vity, no 
doubt the primary planets are carried 
about the sun by the like power ; and 
bv comparing the periods of the sevenl 
planets with their distances from the son, 
he found, that if any power like gravity 
held them in their courses, its strength 
must decrease in the duplicate proportion 
of the increase of distance. This he con- 
cluded by supposing them to move in 
perfect circles, concentric to the sun, 
from which the orbits of the greatest 
part of them do not much differ. Sup- 
posing^ therefore, the force of gravi^, 
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when extended to the moon, to decrease 
in the same manner, he computed whe* 
ther that force would be sufficient to 
keep the moon in her orbit 

In this computation, being absent from 
books, he took the common estfmate in 
use among the geographers and our sea- 
men, before Norwood had measured the 
earth, namely, that sixty miles make one 
degree of latitude; but as that is a very 
erroneous supposition, each degree con- 
tuning about sixty-nine and one-third of 
our English miles, his computation upon 
it did not make the power of gravity, de- 
creasing in a duplicate proportion to the 
distance, answerable to the power which 
retained the moon in her orbit ; whence 
he concluded, that some other cause 
must at least join with the action of the 
power of gravity on the moon. For this 
reason he laid aside, for that time, any 
further thoughts upon the matter. Mr. 
IVhiston (in his Memoirs, p. 33.) says, 
be told him that he thought Des Cartes's 
vortices might concur with the action of 
gravity. 

Nor did he resume this enquiry on his 
return to Cambridge, which was shortly 
after. The truth is, his thoughts were 
now engaged upon his 'newly projected 
reflecting telescope, of which he made a 
small specimen with a metallic reflector 
spherically concave. It was but a rude 
essay, chiefly defective by the want of a 
good polish for the metal This instru- 
ment is now in the possession of the Roy- 
al Society. In 1667, he was chosen fel- 
low of his college, and took the degree 
fif master of arts. And in 1669, Dr. Bar- 
row resigned to him the mathematical 
chair at Cambridge, the business of which 
appointment interrupted, for a while, his 
attention to the telescope; however, as 
his thoughts had been for some lime 
chiefly employed upon optics, he msde 
his discoveries in that science the subject 
of his lectures for the first three years 
after he was appointed mathematical pro- 
feasor ; and having now brought his the- 
ory of light and coloi|f s to a considera- 
ble degree of perfection, and having 
been elected a Fellow of the Royal Socie- 
ty, in January, 1672, he communicated 
it to that body, to have their judgment 
upon it ; and it was afterwards published 
in their TransactiomS viz, of February 
19, 1672. This publication occasioned a 
dispute upon the truth of it, which gave 
bim so much uneasines^ that he resolved 
not to publish any thing further for a 
while upon the subject ; and in that re- 
solution he laid by his optical lectures, al- 
though he had prepared them for the 



press. And the analysis by infinite series, 
which he had intended to subjoin to 
them, unhappily for the world, under- 
went the same fate, and for the same 
reason. 

In this temper he resumed his teles- 
cope ; and observing that there was no 
absolute necessity for the parabolic fi- 
gure of the glasses, since, if metals could 
be ground truly spherical, they would be 
able to bear as great apertures as men 
could give a polish to, he completed ano- 
ther instrument of the same kind. This 
answering the purpose so well, as, 
though only half a foot in length, to show 
the planet Jupiter distinctly round, with 
his four satellites, and also Venus hom- 
ed, he sent it to the Royal Society, at 
their request, together with a description 
of it, with further particulars; which 
were published in the Philosophical 
Transactions for March, 1672. Several 
attempts were also made by that society 
to bring it to perfection ; but for want of 
a proper composition of metal, and a 
good polish, nothing succeeded, and the 
invention lay dormant till Hadley made 
his Newtonian telescope in 1723 At 
the request of Leibnitz, in 1676^ he ex- 
plained his invention of Infinite Series, 
and took notice how far he had improved 
it by his method of Fluxions^ which, 
however, he still concealed, and particu- 
larly on this occasion, by a transposition 
of the letters that make up the two fun- 
damental propositions of it, into an al- 
phabetical order ; the letters concerning 
which are inserted in Collins's " Com- 
mercium Epistolicura," printed 1712. In 
the winter, between the year 1676 and 
1677, he found out the grand proposi- 
tion, that by a centripetal force acting 
reciprocally as the square of the distance, 
a planet must revolve in an ellipsis, 
about the centre of force placed in its 
lower focus, and, by a radms drawn to 
that centre, describe areas proportional 
to the times. In 1680 he made several 
astronomical observations upon the co- 
met that then appeared ; which, for 
some considerable time, he took not to 
be one and the same, but two different 
comets; and upon this occasion several 
letters passed between him and Mr. 
Fiamstead. 

He was still under this mistake, when 
he received a letter from Dr. Hook, ex- 
plaining the nature of the line described 
by a falling body, supposed to be moved 
circularly by the diurnal motion of the 
eatth, and perpendicularly by the power 
of gravity. This letter put him upon en- 
quiring anew what was the real figure in 



Digitized by VjOOQ IC 



3NEWT0N. 



which iuch a body moYed; and that en- 
qniiy convincini^ htm of another miitake 
which he had before fallen into concern. 
iog that figure, put him upon returning 
his former thoughts with renrd to the 
moon; and Picart baring not long before, 
«•£. in 18r9, measured a degree of the 
earth with sufficient accuracy, by using 
kis measures, that planet appeared to be 
xetained in her orbit by the sole power of 
gravity; and, consequently, that this 
power decreases in the duplicate ratio of 
the distance ; as ha had formeriy conjec- 
tured. Upon this principle he round the 
line described by a falling bodv to be an 
ellipsis, having one focus in the centre 
of the earth. And finding by this means 
that the primaiy planets really moved in 
such orbits as Kepler had supposed, he 
had the satisfaction to see that this en- 
quiry, which he had undertaken at first 
out (JT mere curiosity, could be applied 
to the greatest purposes. Hereupon he 
drew up about a dozen propositions, re- 
lating to the motion of the primary pla- 
nets round the son, which were commu- 
nicated to the Royal Society in the latter 
end of 1683. This coming to be known 
to Dr. Hallev, that gentleman, who had 
attempted the demonstration in vain, ap- 
plied, in August, 1684, to Newton, who 
assured him that he had absolutely com- 
pleted the proof. This was also register- 
ed in the books of the Royal Society ; at 
whose earnest solicitation Newton finish- 
ed the work, which was printed under 
the care of Dr. Halley, and came^out about 
Midsummer, 1687, under the title of 
** Philosophix Naturalis Principia Mathe- 
matics," containing, in the third book» 
the cometic astronomy, which had been 
lately discovered by nim, and now made 
its first appearance m the world: A work 
which may be looked upon as the pro- 
duction of a celestial intelligence rather 
than of a man. 

ThM work, however, in which the great 
author has built a new system of natural 
philosophy, upon the most sublime geo« 
metry, did not meet at first with all the 
applause it deserved, and was one day 

' to receive. Two reasons concurred in 
producing this effect: Des Cartes had 
then got full possession of the world. 
His philosopU}^ was indeed the creature 
of a fine imagination, gaily dressed out : 
he had given her likewise some of na- 

^ ture's fine features, and piunted the rest 
to a seeming likeness of her. On the 
other hand, Newton had, with an unpa^ 
ralleled penetration and force of genius^ 
pursued nature up to her most secret 



abode, and was intent to demonstnrte 
hec reftdence to others, rather than' anx- 
ious to describe particularly the way by 
which he arrived at it himself: he finish- 
ed that piece in that elegant conciseness 
which had justly g^ned the ancients a 
universal esteem. In fact, the conse- 
quences flow with such rapic^ty from the 
principles, that the reader is often left to 
supply % long chain of reasoning to con- 
nect them, so that it required some time 
before the world could understand it. 
The best mathematicians were obliged to 
study it with care, before they could 
make themselves masters of it : and those 
of a lower rank durst not venture upon 
it, till encouraged by the testimonies of 
the more learned. But at last, when its 
value came to be sufficiently known, the 
approbation, which had been so slowly 
gained, became universal, and nothing 
was to be heard, from all quarters, but 
one general burst of admiration. " Does 
Mr. Newton eat, drink, or sleep, like 
other men ?'' says the Bfarquis De I'Hos- 
pital, one of the greatest mathemati- 
cians of the age, to the English who vi- 
sited him. ** I represent him to myself 
as a celestial genius, entirely disengaged 
from matter." 

In the midst of these profound mathe- 
matical researches, just before his Prin- 
cipia went to the press in 1686, the pri- 
vileges of the university being attacked 
by James the Second, Newton appeared 
among its' most strenuous defenders, and 
was on that occasion appointed one of 
their delegates to the High-commission 
Court; and they made such a defence, 
that James thought proper to drop the 
affair. Our author was also chosen one 
of their members for the Convention Par- 
liament, in 1688, in which he sat till it 
was dissolved. 

Newton's merit was well known to Mr. 
Montague, then Chancellor of the Ex- 
chequer, and afterwards Earl of Halifax, 
who had been bred at the same college 
with him ; and when he undertook the 
rreat work of recoining the money, be 
fixed his eye upon Newton for an assist- 
ant in it; and accordingly, in 1696, be 
was appointed Warden of the Mint, in 
which employment he rendered very sig- 
nal service to the nation. And three 
years after he was promoted to be Mss- 
ter of the Mint, a place worth 12 or 
15002. per annum, which he held till his 
death. Upon this promotion he appoint- 
ed Mr. Whiston hh deputy in the mathe- 
matical professorship at Cambridge, giv- 
ing him the full profits of the place, 
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which Appointment itself he also procur- 
ed for Wm in 1703. The same year our 
author was chosen President of the Roy- 
al Society, in which chair he sat for 25 
years, namely, till the time of his death ; * 
and he had been chosen a member of the 
Koyal Academy of Sciences at Paris, in 
1699, as soon as the new regalation was 
made for admitting foreigners into that 
society. 

Ever since the first discovery of the he- 
terogeneons mixture of light, and the pro- 
duction of colours thence arising, he had 
employed a good part of his time in bring- 
ing the experiment, upon which the theo- 
ry is founded, to a degpree of exactness 
that might satisfy himself. The truth is, 
this seems to have been his favourite in- 
vention ; thirty years be had spent in this 
arduous task, before he published it in 
1704. In infinite series and fluxions, and 
in the power and rule of gravity in pre- 
serving the solar system, there had been 
some, though distant, hints given by 
others before him : whereas in dissecting 
a ray of light into its primary constituent 
particles, which then admitted of no fur- 
ther separation ; in the discovery of the 
different refrangibilities of these parti- 
cles thus separated : and that these con- 
stituent rays had each its own peculiar 
colour inherent in it ; that rays falling in 
the same angle of incidence have alter- 
nate fits of reflection and refraction ; that 
bodies are rendered transparent by the 
minuteness of their pores, and become 
opaque by having them large ; and that 
the most transparent body, by having a 
great thinness, will become less pervious 
to the light; in all these, which make 
up his new theory of light and colours, 
he was absolutely and entirely the first 
starter; and as the subject is of the 
most subtile and delicate nature, he 
thought it necessary to be himself the 
last finisher of it. 

In fact, the affair that chiefly employ- 
ed his researches for so many years was 
far from being confined to the subject of 
light alone. On the contrary, all that we 
know of natural bodies seemed to be 
comprehended in it ; he had found out 
that there was a natural action, at a dis- 
tance, between light and other bodies, by 
which both the reflections and refrac- 
tions, af well as inflections, of the former 
were constantly produced. To ascer- 
tain the force and extent of this princi- 
ple of action was what had all along en- 
ga^d his thoughts, and what, after all, 
by its extreme subtlety, escaped his most 
penetrating spirit. However, though he 



has not made so full a discovery of tlii^ 
principle, which directs the course o^ 
light, as he has in regard to the power 
by which the planets are kept in their 
courses, yet he gave the best directions 
possible for such as should be disposed to 
carry on the work, and furnished matter 
abundantly sufficient ta animate them to 
the pursuit . He has, indeed, hereby 
opened a way of passing from optics 
to Ian entire system of phones ; ana, if 
we look upon his queries as contain- 
ing the history of a g^at man's first 
thoughts, even in that view they must 
be always at least entertaining and cu- 
rious. 

The same year, and in the same book 
with his Optics, he published, for the 
first time, his Method of Fluxions. It has 
been already observed, that these two in- 
ventions were intended for the public so 
long before as 1673; but were laid by 
then, in order to prevent his being en- 
gaged on that account in a dispute about 
them. And it is not a little remarkable that, 
even now, this last piece proved the oc- 
casion of another dispute, which continu- 
ed for many years. Ever since 1684, 
iicibnitz had been artfully working the 
world into an opinion, that he first invent- 
ed this method. Newton saw his design 
from the beginning, and had sufficiently 
obviated it in the first edition of the 
" Principia," in 1687, (viz. in the Scho- 
lium to the 2d lemma of the 2d book) : 
and with the same view, when he now 
published that method, he took occasion 
to acquaint the world that he invented it 
in the yearsl665 and 1666. In the <* Acta 
Erdditorum" of Leipsic, where an ac- 
count is given of this book, the author of 
that account ascribed the invention to 
Leibnitz, intimating that Newton borrow- 
ed it from him. * Dr. Keill, astronomical 
professor at Oxford, undertook Newton's 
defence ; and after several answers on 
both sides, Leibnitz complaining to the 
Royal Society, this body appointed a 
committee of their members to examine 
the merits of the case. These, after con - 
sidering all the papers and letters relat- 
ing to tlie point m controversy, decided 
in favour of Newton and Keill ; as is relat- 
ed at large in the life of the last mention- 
ed gentleman ; and these papers them- 
selves were published in 1712, under the 
title of ** Commercium Epistolicum Jo- 
hannls Collins," 8vo. 

In 1705, the honour of knighthood was 
conferred upon our author by Queen 
Anne, in consideration of his great merit. 
And in 1714, he was applied to by the 
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House of Commons for his opinion upon 
tt new method of discoTering the longi- 
tude at sea by signals, which had been 
laid before them by Ditton and Whiston, 
in order to procure their encouragement; 
but the petition was thrown aside upon 
reading Newton's paper deliyered to the 
committee. 

The following year, 1715, Leibnitz, 
with the view of bringing the world more 
easily into the belief that Newton had 
taken the method of Fluxions from his 
Differential Method, attempted to foil his 
mathematical skill by the famous problem 
of the trajectories* which he, therefore, 
proposed to the English by way of ehal- 
lenge ; but the solution of this, though 
the most difficult proposition he was able 
to devise, and what might pass for an ar- 
duous affair to any other, yet was hardly 
any more than an amusement to Newton's 
penetrating genius : he received the pro- 
blem at 4 o'clock in the afternoon, as he 
was returning from the Mint ; and, though 
extremely fatigued with business, yet he 
finished the solution before he went to 
bed. 

As Leibnitz was Privy.Counsellor of 
Justice to the Elector of Hanover, so 
when that prince was raised to the British 
throne « Newton came more under the 
notice of the court : and it was for the 
immediate satisfaction of George the 
First, that he was prevailed on to put the 
]ast hand to the dispute about the inven- 
tion of fluxions. In this Court, Caroline, 
Princess of Wales, afterwards Queen con- 
sort to George the Second, happened to 
have a curiosity for philosophical in- 
quiries ; no sooner, therefore, was *she 
informed of our author's attachment to 
the House of Hanover, than she engaged 
his conversation, which toon endeared 
him to hftr. Here she found, in every dif- 
ficulty, that full satisfaction which she had 
in vain sought for elsewhere; and she 
was often heard to declare, publicly, that 
she thought herself happy in coming into 
the world at a juncture of time which put 
it in her power to converse with him. 
It was at this Princess's solicitations that 
he drew up an abstract of his Chronology; 
a copy of which was at her request com- 
municated, about 1718, to Signior Conti, 
a Venetian nobleman, then in England, 
upon a promise to keep it secret. But, 
notwithstanding this promise, the abb^, 
who while here had also affected to shew 
a ])'articular friendship for Newton, though 

grivately betraying him, as much as lay in 
is power, to Leibnitz, was no sooner got 
across the water, intp France, than he 



dispersed copies of it, and procured an 
antiquary to translate it into French, as 
well as to write a confutation of it. This 
being printed at Paris in 1725, was de- 
• livered as a present from the bookseller 
that printed it, to our author, that he 
might obtain, as was said, his consent to 
the pubhcation ; but though be expressly 
refused such consent, yet the whole was 
published the same year. Hei^upon 
Newton found it necessary to publish a 
defence of himself, which was inserted in 
the Philos. Trans. Thus, he who had so 
much all his life long been studious to 
avoid disputes, was unavoidably all his 
lifetime, in a manner, involved in them ; 
nor did this last dispute even finish at his 
death, which hapjiened the year follow- 
ing. Newton's paper was republished in 
1726, at Paris, in French, with a leiter of 
the Abb^ Conti, in ansu er to it ; and the 
same year some dissertations were print- 
ed there by Father Souciet, against New- 
ton's Chronological Index ; an answer to 
which was inserted, by Halley, in the 
Philos. Trans, No. 397. 

Some time before this business, in his 
80th year, our author was seized with an 
incontinence of urine, thought to proceed 
from the stone in the bladder, and deem- 
ed to be incurable. However, by the help 
of a strict regimen, and other precautions, 
which till then he never had occasion for, 
he procured considerable intervals of ease 
during the five remaining years of his 
life. Yet he was not free from some se- 
vere paroxysms, which even forced out 
lai^ge drops of sweat that ran down his 
face. In these circumstances he was 
never observed to utter the least com- 
plaint, nor express the smallest impa- 
tience ; and as soon as he had a moment's 
ease he would smile, and talk with his 
usual cheerfulness. He was now obliged 
to rely upon Mr. Conduit, who bad mar- 
ried his niece, for the discharge of his 
ofiice in the Mint. Saturday morning, 
March 18, 1727, he read tlie newspapers, 
and discoursed a long* time with Dr. 
Mead, his physician, having then the per- 
fect use of all his senses and his under- 
standing; but that night he entirely lost 
them all, and not recovering them after- 
wards, died the Monday following, March 
20, in the 85th year of his age. His corpse 
lay in state in the Jerusalem Chamber, 
and on the 28th was conveyed into West- 
minster-Abbey, the pall being supported 
by the Lord Chancellor, the Dukes of 
Montrose aud Roxburgh, aud i he Earls of 
Pembroke, Sussex, and Macclesfield. He 
was interred near the entrance intcttlie 
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chotr, on the left hand, where a stately 
monument is erected to his memory, with 
a most elegant inscription upon it. 

Newton's character has been attempt- 
ed by Mr. Fontenelle and Dr. Pemberton, 
the substance of which is as follows. He 
was of a middle stature, and somewhat in- 
clined to be fat in 'the latter part of his 
life. His countenance Vas pleasing and 
venerable at the same time» especially 
when he took off his peruke, and shewed 
his white hair, which was pretty thick. 
He never made use of spectacles, and lost 
but one tooth during his whole life. 
Bbhop Atterbury says, that in the whole 
air of Sir Isaac's face and make there was 
nothing of that penetrating sagacity which 
appears in his compositions ; that he had 
something rather languid in his look and 
manner, which did not raise any g^at ex- 
pectation in those wlio did not know him. 
His temper, it is said, was so equal and 
mild, that no accident could distiirb it ; 
a remarkable instance of which is related 
as follows : Sir Isaac had a favourite little 
dog, which he called Diamond. Being 
one day called out of his study into the 
next room, Diamond was left behind. 
When Sir Isaac returned, having been 
absent but a few minutes, he had the mor- 
tificatioQ to iind that, Diamond having 
overset a lighted candle among some pa- 
pers, the nearly finished labour of many 
years was in flames, and almost consumed 
to ashes. This lo«i, as Sir Isaac was then 
very far advanced in years, was irretrieva- 
ble ; yet, without once striking the dog, 
he only rebuked him with this exclama- 
tion: **0! Diamond' Diamond! thou 
little knowest the mischief thou hast 
done !" 

He was indeed of so meek and gentle a 
disposition, and so great a lover of peace, 
that he would rather have chosen to re- 
main in obscurity, than to have the calm 
of life ruffled by those storms and dis- 
putes which genius and learning always 
draw upon those that are most eminent 
for them. 

From his love of peace, no doubt, 
arose that unusual kind of hoiror which 
he felt for all disputes ; a steady unbroken 
attention, free from those frequent recoil- 
ings inseparably incident to others, was 
his peculiar felicity ; he knew it, and he 
knew the value of it. No wonder then 
that controversy was looked on as his 
bane. When some objections, hastily 
made to his discoveries concerning light 
and colours, induced him to lay aside the 
design he had taken of publishing his op- 
tical lectures,, we find him reflecting on 



that dispute, into which he had ^een un- 
avoidably drawn, in these terms: **I 
blamed my own imprudence, for parting 
with so real a blessmg as my quiet to run 
after a shadow." It is true this shadow, 
as Fontenelle observes, did not escape 
him afterwards, nor did it cost him that 
quiet which he so much valued, but 
proved as much a real happiness to him 
as his 4uiet itself; yet this was a happi- 
ness of his own making : he took a reso- 
lution from these disputes, not to publish 
any more concerning that theory, till he 
had put it above the reach of controversy, 
by the exactest experiments, and the 
strictest demonstrations ; and according- 
ly it has never been called in question 
since. In the same temper, after he had 
sent the manuscript to the Royal Society^ 
with his consent to the printing of it by 
them, yet upon Hook's injuriously insist- 
ing that he himself had demonstrated 
Kepler's problem before our author, he 
determined, rather than be again involved 
in a controversy, to suppress the third 
book ; and he was very hardly prevailed 
upon to alter that resolution. It is true 
the public was thereby a gainer; that 
book, which is indeed no more than a co- 
rollary of some propositions in the first, 
being originally drawn up in the popular 
way, with a design to publish it in that 
form; whereaa he was now convinced* 
that it would be best not to let it go 
abroad without a strict demonstration. 

In contemplating his genius, it present- 
ly becomes a doubt which of these endow- 
ments had the greatest share, sagacity, 
penetration, strength, or diligence; and 
after all, the mark that seems most to dis- 
tinguish it is, that he himself made the 
justest estimation of it, declaring, that if 
he had done the world any service, it was , 
due to nothing but industry and patient 
thought ; that he kept the subject of con- 
sideration constantly before him, and wait- 
ed till the first dawning opened gradual- 
ly, by little and little, into a full and clear 
light. It is said that, when he had an^ 
mathematical problems or solutions in his 
mind, he would never quit the subject on 
any account. And his servant has said, 
when he has been getting up in a morn- 
ing, he has sometimes begun to dress, and 
with one leg in his breeches, sat down 
again on the bed, where he has remained 
for hours before he has got his clothes on : 
and that dinner has been often three hours 
ready for him before he could be brought 
to table. Upon this head several little 
anecdotes are related; among which is 
the foUowing. Dr. Stukely coming in ac- 
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cidentolly one day, when Newton's dinner 
was left for him upon the table, coveted 
up, aa usual, to keep it warm till he could 
find it convenient to come to table ; the 
doctor, lifting the cover, found under it a 
chicken, which he presently ate, putting^ 
the bones in the dish, and replacing the 
cover. Some time after Newton came 
into the room, and, aAer the usual com- 
pliments, sat down to his dinner; but on 
taking up the cover, and seeing only the 
bones of the fowl left, he observed, with 
some little surprise, **1 thought 1 had not 
dined, but I now find that I have." 

After all, notwithstanding his anxious 
care to avoid every occasion of breaking 
his intense application to study, he was at 
a ^at distance from being steeped in 
phdosoph^. On the contrary, he could 
uy aside his thoughts, though engaged in 
the mqst intricate researches, wnen his 
other affairs required his attentit>n ; and, 
u soon as he had leisure, resume the sub- 
ject at the point where he had left off. 
This he seems to have done, not so much 
by any extraordinary strength of memory, 
as by the force of his inventive faculty, to 
which every thinp^ opened itself again with 
ease, if nothing intervened to rufiie him. 
The readiness of his invention made him 
not think of putting his memoiy much to 
the trial ; but this was the offspring of a 
* vigorous intenseness of thougnt, out of 
which he was but a common man. He 
spent, therefore, tlie prime of his age in 
those abstruse researclies, when his situa- 
tion in a college gave him leisure, and 
while study was his proper business. But 
as soon as he was removed to the Mint, 
he applied himself chiefly to the duties of 
that office ; and so far quitted mathema- 
tics and philosophv, as not to engage in 
any pursuits of either kind afterwards. 

Dr. Pemberton observes, that though 
his memory was much decayed, in the last 
years of his life, ^et he perfectly under- 
stood his own writings, contrary to what 
J had formerly hear£ says the doctor, in 
xliscourse from many persons. This opi- 
nion of theirs might arise, perhaps, from 
his not being always read^ at speaking on 
-diese subjects, when it mi^ht be expect- 
ed be should. But on this head it may 
be observed, that great geniuses are oAen 
liable to be absent, not only in relation to 
common life, but with regard to some of 
the parts of teienoe that they are best in- 
formed of; inventors seem to treasure up 
in their minds what thev have found out, 
after another manner than those do the 
same things who have not this inventive 
faculty. The former, when they have 



occasion to produce their knowledge, are 
in some measure obliged immediately to 
investigate part of what thev want ; and 
for this they are not equally fit at all 
times; from whence it has often happen- 
ed, that such as retain things chiefly by 
means of a very strong memory, have 
appeared off-hand mol-e expert than the 
discoverers themselves. 

It Was evidently owing to the same in- 
ventive faculty that Newton, as this writer 
found, had read fewer of the modern ma- 
thematicians than one could have expect- 
ed ; his own prodigious invention readily 
supplying him with what he might have 
occasion for in the pursuit of any subject 
he undertook. However, he often cen- 
sured the handling of geometrical subjects 
of algebraic calculations ; and hit book 
of Algebra, he called by the name of Uni- 
versal Arithmetic, in opposition to the 
injudicious title of Geometr^r, which Bes 
Cartes had g^ven to the treatise, in which 
he shews how the geometrician may asnst 
his invention bysuch kindof computations. 
He frequently praised Slusius, Barrow, 
and Huygens, for not being influenced by 
the false taste which then began to prevail. 
He used to commend the laudable attempt 
of Hugo d'Omerique to restore the anci- 
ent analysis; and very much esteemed 
Apolonius's book De Sectione Rationis, 
for giving us a clearer notion of that ana- 
lysis than we had before. Dr. Barrow 
may be esteemed as having shewn a com- 
pass of invention, equal, n not superior, 
to any of the modems, our author only 
excepted; but Newton particularly re- 
commended Huygens's style and manner, 
he thought him the most elegant of any 
mathematical writer of modem times, and 
the tmest imitator of the ancients. 

Of their taste and mode of demonstra- 
tion, our author always professed himself 
a ereat admirer ; and even censured him- 
self for not following them yet more close- 
\y than he did; amd spoke with regret ^f 
his mistake at the begmning of his mathe- 
matical studies, in applying himself to the 
Works of Des Cartes, and other algebraic 
writers, before he had considered the 
Elements of Euclid with that attention 
which so excellent a writer deserves. 

But if this was a fault, it is certain it 
was a fault to which we owe both his 
great inventions in speculative mathema- 
tics, and the doctrine of fluxions and in- 
finite series. And perhaps this might be 
one reason why his particular reverence 
for the ancients is omitted by FonteneDe, 
who, however, certfunly makes some 
amends by that just eul^ium which he 
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makes of our AUtbor^a modesty, which 
amiable qudity he represents as standing 
foremost in the character of this great 
man's mind and manners. It was in re- 
ality greater than can be easily imagined, 
or wiU be readily believed ; yet it idways 
condnued so, without any alteration, 
though the whole world, says Fontenelle, 
conspired against it ; let us add, though 
he was thereby robbed of his invention of 
Fluxions. Nicholas Mercator, publishing 
his Lofi;arithmotechnia in 1668, where he 
l^ave the quadrature of the hyperbola by 
an infinite series, which was the first ap- 
pearance in the learned world d a series 
of this sort, drawn from the particular na- 
ture of the curve, and that in a manner 
very new and abstracted. Dr. Barrow, at 
that time at Cambridge, where MEr. New- 
ton, then about twenty-six years of a^e, 
resided, recollected that he had met with 
the same thing, in the writings of that 
young gentleman, and there not confined 
to the hyperbola only, but extending, by 
l^neral forms, to all sorts of curves, even 
such as are mechanical ; to their quadra- 
tures, their rectifications, and centres of 
graidty ; to the solids formed by their ro- 
tations, and to the superficies of those 
solids, so that, when their determinations 
were possible, the series stopped at a cer- 
tain point, or at least their sums were 
nven bj stated rules ; and if the absolute 
determinations were impossible, they 
could ^et be infinitely approximated ; 
which is the happiest and most refined 
method, says Fontenelle, of supplying the 
defects of human knowledge, that man's 
imagination could possibly invent. To be 
master of so fruitful and general a theory 
was a mine of gold* to a geometrician ; 
but it was a greater glory to have been 
ihe discoverer of so surprising and inge- 
nious a system. So that Newton, finding 
by Mercator's book tliat he was in the 
way to it, and that oth^ers might follow in 
his track, should naturally have been for- 
ward to open his treasCires, and secure 
the property which consisted in making 
the discovery ; but he contented himself 
with his treasure which he had found, 
without re^rding the glory. What an 
idea does it give us of his unparalleled 
modesty, when we find him declaring, 
that he thought Mercator had entirely dis- 
covered his secret, or that others would, 
before he should become of a proper age 
for writing! His manuscript upon Infi- 
nite Series was communicated to none 
but Mr. John Collins, and Lord Brounker, 
then president of the Ro^al Society, who 
had also done something m this way him- 
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self ; and even that had not been compli- / 
ed with, but for Dr. Barrow, who would 
not suffer him to indulge, his modesty so 
much as he desired. 

It is further observed, concerning this 
part of his character, that he never talked 
either.of himself or others, nor ever be- 
haved in such a manner, as to give the 
most malicious censurers the least occa- 
sion even to suspect him of vanity. He 
was candid and affable, and always put 
himself upon a level with his company. 
He never thought either his merit or his 
reputation sufficient to excuse him from 
any of the common offices of social life. 
No singularities, either natural or affect- 
ed, distinguished him from other men. 
Though he was firmly attached to the 
Church of England, he was averse from 
tlie persecution of the non-conformists. 
He judged of men by their manners, and 
the true schismatics, in his opinion, were 
the vicious and the wicked. Not that he 
confined his principles tOsUatural religion, 
for it is said he was thoroughly persuad- 
ed of the truth of revelatio.n ; and amidst 
the great variety of books which he had 
constantly before him,' that which he 
studied with the greatest application was 
the Bible, at least m the latter years of his 
life ; and he understood the nature and 
force of moral certainty, as well as he did 
that of a strict demonstration. 

Sir Isaac did not neglect the opportu- 
nities of doing good, when the revenues 
of his patrimony and a profitable employ- 
ment, itaproved by a prudent economy, 
put it in his power. We have two re- 
markable instances of hia bounty and 
generosity ; one to Mr. Maclaurin, extra 
professor of mathematics at Edinburgh, 
to encourage whose appointment he offer- 
ed 20/.. a year to that office ; and the other 
to his niece Barton, upon whom he set- 
tled an annuity of lOOL per annum. 
Whendecency upon any occasion requir- 
ed expense and shew, he was magnificent 
without grudging . it, and with a very 
good g^ce ; at all other times, that pomp, 
which seems g^eat to low minds only, 
was utterly retrenched, and the expense 
reserved fx)r better uses. 

Newton never married ; and it has been 
said that ** perhaps he never had leisure 
to think of it; tbat, being immersed in 
profound studies during the prime of his 
age, and afterwards engaged in an em- 
ployment of great importance, and even 
quite taken up with the company which 
his merit drew to'him, he was not sensi- 
ble of any vacancy in life, nor the want 
of a companion at home." These, how- 
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ever, do not appear to be any aafllicient 
reasons for his never marrying, if he had 
had an inclination so to do. It is much 
more likely that he had a constitutional 
indifference to the state, and even to the 
sex in general. 

He left at his death, it seems, 32,000/.» 
but he made no will ; which, Fontenelle 
tells us, was because he thought a lega- 
cy was no gift As to his works, besides 
what were published in his lifetime, there 
were found after his death, among his 
papers, several discourses upon the sub- 
jects of antiquity* history, divinity, che- 
mistry, and mathematics ; several of 
which were published at different times, 
u appears from the following catalogue 
of all his works ; where they are ranked 
in the order of time in which those upon 
the same subject were published. 

1. Several Papers relating to his Tele- 
scope, and his theory of Light and Co- 
lours, printed in the Philosophical Trans, 
actions. Numbers, 80, 81, 83, 83, 84, 85, 
88, 96, 97, 110, 121, 123, 128 ; or Vols. 
6, 7, 8, 9, 10, 11. 

2. Optics, w a Treatise on the Reflec- 
tions, Refractions, and Inflections, and 
the Colours of Light, 1704, 4to. A Latin 
Translation, by Dr. Clarke, 1706, 4to.; 
and a French Translation, by P. Caste, 
Amst. 1729, 2 vols. 12mo. Besides seve- 
ral English editions in 8vo. 

3. Optical Lectures, 1728, 8vo. ; also in 
several Letters to Mr. Oldenburg, Secre- 
tary to the Royal Society, inserted in the 
General Dictionary, under our author's 
article. 

4. Lectiones Optics, 1729, 4to. 

5. Naturalis Philosopbix Principia Ma- 
theroatica, 1687, 4to. ' A second edition 
in 1713, with a Preface by Roger Cotes. 
The third edition in 1726, under the di- 
rection of Dr. Pemberton. An English 
Translation by Motte, 1729, 2 vols, 8vo. 
printed in several editions of his. works, 
in different nations, particularly an edi- 
tion, with a large Commentary, by the two 
learned Jesuits, Le Seur and Jacquier, 
in 4 vols. 4to. in 1739, 1740, and 1742. 

6. A System of the World, Translat- 
ed from the Latin original, 1727, 8vo. 
This, as has been already observed, 
was at first intended to make the third 
book of his Principia. An English Trans- 
lation by Motte, 1629, 8vo. 

7. Several Letters to Mr. Flamstead, 
Dr. Halley, and Mr. Oldenburg. 

8. A Paper concerning the Longitude, 
drawn up by order of the House of Com- 
mons. 

9. Abreg€ de Chronologic, &c. 1726, 



under the direction of the Abb6 Conti, 
together with some Observations upon 
it 

10. Remarks upon the Observations 
made upon a Chronological Index of Sir 
I. Newton, &c. Philosophical Transac- 
tions, vol. 33. See also the same, vob. 34 
and 35, by Dr Halley. 

11 The Chronology of Ancient King- 
doms amended, &c 1728, 4to. 

12. Arithmetica Universalis, 8cc. under 
the inspection of Mr. Whiston, Cantab. 
1707, 8vo. Printed without the author's 
consent, and even against his will, 9m of- 
fence which, it seems, was never forgiven. 
T^ere are also English editions of the 
same, particularly one by Wilder, with a 
Commentary, in 1769, 2 vols. Svo. ; and 
a Latin edition,, with a Commentary, by 
Castilion, «l vols. 4to. Amst. &c. 

13. Analysis per Quantitatum Serixs^ 
Fluxiones, et Differentias, cum Enumera- 
tione Linearum Tertii Ordinis, 17ll,4to. 
under the. inspection of W. Jones, Esq. 
F. R S. The last tract had been publish- 
ed before, together with another on the 
Quadrature of Curves, by the method of 
Fluxions, under the title of I'ractatus 
duo de Speciebus et Ma^nitudine Figura- 
rum Curvilinearum, subjoined to the first 
edition of his Optics, in 1704, and other 
Letters in the Appendix to Dr. Grego- 
ry's Catoptrics, &c. 1735, 8vo. Under 
this head may be ranked Newtoni Ge- 
nesis Curvarum per Umbras, Leyden, 
1740. 

14. Several Letters relating to his 
dispute with Leibnitz, upon his right to 
the Invention of Fluxions ; printed m the 
Commercium Epistolicum D. Johannis 
Collins et Alioruni de Analysi Promota, 
jussu Societatis Regix editum, 1712, 
Svo. 

15. Postscript and Letter of M. Leib- 
nitz to the Abb^ Conti, with remarks, 
and a Letter of his own to that Abb^ 
1717, 8vo. To which was added, Kaph- 
son's History of Fluxions, as a Supple- 
ment. 

16. The method of Fluxions and Ana- 
lysis, by Infinite Series, translated into 
English from the original Latin ; to which 
is added, a Perpetual Commentary by 
the Translator, Mr. John Colson, 1736, 
4to. 

17 Several Miscellaneous Pieces and 
Letters, as follows: 1. A Letter to Mr. 
Boyle upon the Subject of the Philoso- 
pher's Stone ; inserted in the General 
Dictionary under the article Boyle. 2. 
A Letter to Mr. Aston, containmg Di- 
rections for his Travels > ibid, under our 
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Autho^i article. 3. An English Transla- 
tiofi of a Latin Dissertation upon the Sa- 
cred Cubit of the Jews ; inserted among 
the Miscellaneous Works of Mr. John 
Craves, vol 2, published by Dr. Thomas 
Birch, in If 37, 2 vols. 8vo. This disser- 
tation WHS found subjoined to a work of 
Sir Isaac's, not finished, entitled Lexicon 
Propheticum. 4. Pour Letters from Sir 
Isaac Newton to Dr. Bentley, containing 
some Arguments in proof of a Deity, 
1756, 8vo. 5. Two letters to Mr. Clarke, 
&c. 

18. Observations on the Prophecies of 
Daniel, and the Apocalypse of St. John, 
1733, 4to. 

19. Is. Newtoni Elementa Perspectivae 
Universalis, 1746, 8vo. 

20. Tables for Purchasing College 
leases,, 1742, 12mo. 

21. Corollaries, by Whiston. 

22. A Collection of Several Pieces of 
our Author's under the following title : 
Newtoni Is. Opuscula Mathematica Pbi- 
los. et Philol. CoUegit I. Castilioneus, Laus . 
1744, 4to. 8 tomes. 

23. Two Treatises of the Quadrature 
of Curves, and Analysis by Equations of 
an Infinite Number of Terms explained, 
translated by John Stewart, with a large 
Commentarjr, 1745, 4to. 

24. Description of an Instrument for 
Observing the Moon's Distance from the 
Fixed Stars at Sea. Philosophical Trans- 
actions, vol. 42. 

25. Newton also published Barrow's 
Optical Lectures, in 1699, 4to. ; and 
Bern. Yarenii Geographia, &c. 1681, 
8vo. 

26. The Whole Works of Newton, pub- 
lished by Dr. Horsley, 1779, 4to. in five 
volumes. 

NEWTONIAN philosophy, the doctrine 
of the Universe, and particularly of the 
Heavenly bodies ; their laws, am^ctions, 
&c. as delivered by Sir Isaac Newton. 
The term Newtonian philosophy is ap- 
plied very differently by different au- 
thors. Some under this philosophy in- 
clude all the Corpuscular philosophy, con- 
sidered as it now stands corrected and 
reformed, by the discoveries and improve- 
ments made in the several parts thereof 
by Sir Isaac Newton. In this sense it is 
. that 'sGravesande calls his Elements of 
Physics, an Introduction to the Newto- 
nian Philosophy ; and in this sense, the 
Kewtonian is the same with the new 
philosophy, in opposition to the Cartesian, 
the Peripatetic, and the ancient Corpus- 
cular philosophy. Others, by Newtonian 



philosophy, mean the method or order 
which Sir Isaac observes in philosophiz- 
ing, viz. the reasoning and drawing of 
conclusions directly from phenomena, ex- 
clusive of all previous hypotheses ; the 
beginning^ from simple pnnciples, deduc- 
ing the first powers and laws of nature 
from a few select phenomena, and then 
applying those laws, &c. to account for 
other things ; and in this sense the New- 
tonian is the same with Experimental 
philosophy. Others again, by Newtonian 
philosophy, mean that wherein physical 
bodies are considered mathematiaally,and 
where geometry and mechanics are appli- 
ed to the solution of phenomena; in which 
sense the Newtonian is the same with the 
mechanical and mathematical philosophy. 
Others again, by Newtonian philosophy, 
understand that part of physical know- 
ledge which Sir Isaac Newton has handled, 
improved, and demonstrated, in his Prin- 
cipia. And lastly, some, by Newtonian 
philosophy, mean the new principles 
which Sir Isaac has brought into philo- 
sophy, the new system founded thereon, 
and the new solutions of phenomena 
thence deduced ; or that which charac- 
terizes and distinguishes his philosophy 
from all others : and this is the sense, in 
which we shall chiefly consider it. 

As to the history of this philosophy, we 
have but little to say : it was first made 
public in 1686, by the author, then a fel- 
low of Trinity College, Cambridge ; and 
in the year 1713, republished with consi- 
derable improvements. Several other 
authors have since attempted to make it 
pliuner, by setting aside many of the 
more sublime mathematical researches, 
and substituting either more obvious rea- 
sonings, or experiments in lieu thereof; 
particularly Mr. Whiston, in his Prelect. 
Phys. Mathem.) 'sGravesande, in his Elm. 
and Inst, and the learned Comment of Le- 
Seur and Jacquier upon Sir Isaac's Prin- 
cipia. 

The philosophy itself is laid down 
chiefly in the third book of the Princi- 
pia ; the two preceding books being tak- 
en up in preparing the way, and demon- 
strating such principles of mathematics 
as have the most relation to philosophy : 
such are the lav/s and conditions of pow- 
ers : and these, to render them less dry 
and geometrical, the author illustrates by 
scholia in philosophy, relating chiefly to 
the density and resistance of bodies, the 
motion of light and sounds, a vacuum, 
&c. In the third book he proceeds to 
the philosophy itself; and from the same 
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principles deduces the structure of tlte 
univerve snd the powers of grsvity, 
whereby bodies tend towsrds the Sun and 
planets; and from these powers, the 
motions of the planets and comets, the 
theory of the Moon and the tides This 
book, which he calls De Hundi System- 
ate, he tells us, was first written in the 
popular way; but considering that such 
as are unacquainted with the said princi- 
ples would not conceive the force of the 
consequences, nor be induced to la^ aside 
their ancient prejudices; for this rea- 
son, and to prevent the thing* from being 
iu continual dispute, he digested the 
sum of that book into propositions, in the 
mathematical manner, so as it might only 
come to be read by such as had first con- 
sidered the principles ; not that it is ne- 
cessary a man should master them all; 
many of them, even the first rate mathe- 
maticians, would find a difficulty in get- 
ting over. It is enough to have read the 
definitions, laws of motion, and the three 
first sections of the first book; after 
which, the author himself directs us to 
pass on to the book De Systemate Mundi. 

The great principle on which the 
whole philosophy is founded is the pow- 
er of gravity : this principle is not new ; 
Kepler, long ago, hinted at it in his In- 
troduct ad Mot. Martis. He even disco- 
vered some of the properties thereof, 
and their efiects in the motions of the 
primary planets : but the glor^ of bring- 
ing it to a physical demonstration was re- 
served to the En^^lish philosopher. See 
GBAViTATioir. His proof of this princi- 
ple from phenomena, together with the 
application of the same principle to the 
various other appearances of nature, or 
the deducing those appearances from 
that principle, constitute tlie Newtonian 
system ; which, drawn in miniature, will 
stand thus : 

I. The phenomena are, 1. That the sa- 
tellites of Jupiter do, by i-adii drawn to 
the centre of the planet, describe areas 
proportional to the times ; and that their 
periodical times are in a sesquiplicate ra- 
tio of their distances from its centre ; in 
which the observations of all astronomers 
agree. 2. The same phenomenon holds 
of the satellites of Saturn, with regard to 
Saturn ; and of the Moon, with regard to 
the Earth. 3. The periodical times of the 
primary planets about the Sun ai*e in a 
sesquiplicate ratio of their mean distances 
from the Sun. But, 4. The primary pla- 
nets do not describe areas any way pro- 



portional to their periodical times about 
the Earth ; as bein^ sometimes seen sta- 
tionary, and sometimes retrograde, with 
regard thereto. 

U. The powers whereby the satellites 
of Jupiter are constantly drawn out of 
their rectilinear course, and retained in 
their orbits, respect the centre of Jupi- 
ter, and are reciprocally as the squares 
of their distances from the same centre. 
The same holds of the satellites of Sa^ 
turn, with regard to Saturn ; of the 
Moon with regard to the Earth ; and of 
the primary planets, with regard to the 
Sun. See Cxhtbal torgkb. 

HI. The moon gravitates towards the 
Earth, and by the power of that gravity is 
retained in her orbit : and the same holds 
of the other satellites, with respect to 
their primary planets; and of the primary 
planets, with respect to the Sun. 

As to the Moon, the proposition is thus 
proved ; the Moon's mean distance is 60 
semidiameters of the Earth ; her period, 
with regard to the fixed stars, is 27 da^s, 
7 hours, 43 minutes ; and the Earth's cir- 
cumference 123,249,600 Paris feet. Now, 
supposing the Moon to have lost all her 
motion, and to be let drop to thq Earth, 
with the power which retains her in her 
orbit, in the space of one minute she 
will fall 15^ Paris feet ; the arch she de- 
scribes in her mean motion, at the dis- 
tance of 60 diameters of the Earth, be- 
ing the versed sign of IS^j Paris feet. 
Hence, as the power, as it approaches 
the Earth, increases in a duplicate ratio 
of the distance inversely ; so as at the 
surface of the Earth it is 60 X 60 greater 
than at the Moon; a body falling with 
that force in our region must, in a mi- 
nute's time, describe the space of 60 x 
60 X lSj\ Paris feet, or 15^^ Paris feet 
in the space of one second. 

But this is the rate at which bodies fall 
by their gravity at the surface of our 
Earth, as Huygens has demonstrated by 
experiments with pendulums. Conse- 
(juentl^, the power whereby the Moon 
is retained in her orbit is the very same 
we call gravity ; for, if they were differ- 
ent, a body falling with both powers to- 
gether would descend with double the 
velocity, and in a second of time describe 
301 feet. 

As to the other secondary planets, 
their phenomena, with respect to their 
primary ones, being of the same kind 
with those of the Moon about the Earth, 
it is argued, by analogy, that they depend 
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on the same causes; it being a rule or 
ajdom all philosophers agree to, that ef- 
fects of the same ^d have the same 
causes. Agiun, attraction is always mu- 
tual, <. e. the reaction is equal to the ac- 
tion: consequently the primary planets 
gravitate towards their secondary ones, 
ue Earth towards the Moon» and the 
Sun towards them all. And this gravity, 
with regard to each several planet, is re- 
ciprocally as the square of its distance 
from the centre of gravity. See Attbac- 

TIOK, &C. 

lY. All bodies gravitate towards all 
the planets : and their weight towards 
any one planet» at equal distances from 
the centre of the planet, is proportional 
to the quantity of matter in each. 

For the law of the descent of heavy 
bodies towards the Earth, setting aside 
their unequal retardation from the re- 
sistance of the air, is this, that all bodies 
fall equal spaces in equal times ; but the 
nature of gravity or weight, no doubt, is 
the same on the other planets as on the 
Earth. 

Suppose, e,gr. such bodies raised to the 
surface of the Moon, and, together with 
the Moon, deprived at once of all pro- 
gressive motion, and dropped towards 
the Earth: it is shewn, that in equal 
tiroes they will describe equal spaces 
with the Moon ; and therefore, that their 
quantity of matter is to that of the Moon, 
as their weights to its weight. 

Add, that since Jupiter's satellites re- 
volve in times that are in a sesquiplicate 
ratio of their distances from the centre of 
Jupiter, and consequently at equal dis- 
tances from Jupiter, their accelerating 
gravities are equal; therefore, falling 
equal altitudes in equal times, they will 
describe equal spaces; just as in heavy 
bodies on our Earth. And the same ar- 
gument will hold of the primary planets 
with regard to the Sun, and the powers 
whereby unequal bodies are equally ac- 
celerated as the bodies, ». e. the weights 
are as the quantities of matter in the pla- 
nets, and the weight of the primary and 
secondary planets towards the Sun are as 
the quantities of matter in the planets and 
satellites. 

And hence are several corollaries 
drawn relating to the weights of bodies 
on the surface of the Earth, magnetism, 
and the existence of a vacuum. . 

V. Gravity extends itself towards all 
bodies, and is in proportion to the quan- 
tity of matter in each. 

That all planets gravitate towards each 



other has been already shewn ; likewise, 
that the gravity towards any one, consi- 
dered apart, is reciprocally as the squares 
of its distance from the centre of the 
Iilanet ; consequently, gravity is propor- 
tionable to the matter therein. Further^ 
as all the parts of any planet. A, gravi- 
tate towards another planet, B ; and the 
gravitir of any part is to the gravity of 
the whole, as the matter of the part to 
the matter of the whole ; and as reaction 
is equal to action ; the plimet B will gnu 
viute towards all tbe parte of the planet 
A i and ite gravity towards any part will 
be to its gravity towards the whole, as 
the matter of the part to the matter of 
the whole. Hence we derive the me- 
thods of finding and comparing weighte 
of bodies towards different punete ; of 
finding the quantity of matter in the se- 
veral planete, and their densities ; since 
the weighte of equal bodies^ revolving 
about planets, are as the diameter^ 
their orbits directly, and as the squares of 
the periodical times inversely; and the 
weights at any distance from the centre 
of the planet are greater or less in a du- 
plicate ratio of their distances inversely. 
And since the quantities of matter in the 
planete are as their powers at equal dis- 
tances from their centres; and, lastly, 
since the weighte of equal and homoge- 
neous bodies towards homogeneous 
spheres are, at the surface of the spheres, 
as the diameters of those spheres ; and 
consequently, the densities of heteroge- 
neous bodies are as the weights at the di- 
ameters of the spheres. 

VI.. The common centre of gravity of 
the Sun and all the planets is at rest ; and 
the Sun, thou^^h always in motion, yet 
never recedes far from the common cen- 
tre of all the planets. 

For the matter in the Sun being to that 
in Jupiter as 1033 to 1 ; and Jupiter's dis- 
tance from the Sun to the semi-diameter 
of the Sun in a ratio somewhat bigger ; 
the common centre of gravity of Jupiter 
and the Sun will be a point a little with- 
out the Sun's surface ; and by the same 
means the cojmmon centre of Saturn and 
the Sun will be a point a little within the 
Sun's surface ; and the common centre of 
the Earth, and aU the planets, will be 
scarce one diameter of the Sun distent 
from the centre thereof; but the centre 
is always at rest: therefoi*e, though 
the Sun will have a motion this and 
that way, according to the various situa- 
tions of the planets, yet it can never 
recede far from the centre ; so that 
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the eommon centre of Sfrtvity of the 
Euth, Sun, tnd PJAnet«, may be esteem- 
ed the centre of the whole world. See 

Vn The planets move in ellipses that 
have their foci in the centre of 'hs Sun ; 
and describe areas proportionable to 
their times. This we liave already laid 
down i ptteriori B» 9i phenomenon: and 
now that the principle of the hea>enly 
notions is shewn, we deduce it there- 
from i pfiti. Thus, since the weij^hts 
ef the planets towanU the Sun are reci- 
procally as the squares of their distances 
nrpm the centre of tite Sun; if the Sun 
were at rest, and the other planets 
did not act on each other, their orbits 
would be elliptical, having the Sun in 
the common umbilicus, and would de- 
scribe areas proportionable to the times ; 
but the mutual actions of the planets 
are very small, and may be well thrown 
aside. 

Indeed, the action of Jupiter on Sa- 
turn is of some consequence ; and hence, 
according to the different situations and 
distances of those two planets, their 
orbits will be a little disturbed. The 
Earth's orbit too is sensibly disturbed 
by the action of the Moon; and the 
common centre of the two describes an 
ellipsis round the Sun placed in the 
umbilicus ; and, with a radius drawn to 
the centre. of the Sun, describes areas 
proportionable to. the times. See Eabtb, 
&c. 

Vin. The aphelia and nodes of the 
planets are at rest, excepting for some in,- 
considerable irregularities, arising from 
the action of the revolving planets and 
comets. Consequently, as the fixed stars 
retain their position to the aphelia and 
nodes, they too are at rest. 

IX. The axis, or polar diameter, of the 
planets is less than the equatorial diame- 
ter. The planets, had they no diurnal 
rotation, would be spheres, as having an 
equal gravity on every side : but by this 
rotation the parts receding from the 
axis endeavour to rise towards the equa- 
tor, which, if the matter they consist of 
be fluid, will be affected very sensibly. 
Accordingly, Jupiter, whosCdensity is 
found not much to exceed that of water 
on OUT globe, is observed by astrono- 
mers to be considerably less between 
the \Mo poles than from east to' west. 
And, on the same principle, unless our 
Earth were higher at the equator than 
towards the. poles, the sea would rise 
under the equatdr, and overflow all 



near it. But this figure of the Earth 
Sir Isaac Newton proves likewise i pM' 
ierUri, from the oscillations of pendulums 
being slower and smaller in the equinoc- 
tial, than in the polar parts of the globe. 
See Earth. 

X. All the Moon's motions, and all th^ 
inequalities of these motions, follow from 
these principles, e. £^. her unequal velod- 
tv, and that of her nodes and apogee in 
the sysygies and quadratures ; the differ- 
ences in her eccentricity and her varia- 
tion. See Mooir. 

XI. From the inequalities of the Innar 
motions, we can deduce the several 
inequalities in the motions of the satel- 
lites. 

XII. From these principles, particu- 
larly the action of the Sun and Moon 
upon the Earth, it follows, that we 
must have tides, or that the sea must 
swell and subside twice every day. See 
Tides. 

XIII. Hence, likewise, follows the 
whole theoiy of comets, as that they 
are above the region of the Moon, and 
in the planetary spaces; that they shine 
by the Sun's light, reflected from them; 
that they move in conic sections, whose 
umbilici are in the centre of the Sun; 
and, by radii drawn to the Sun, describe 
areas proportional to the times ; that the 
orbits, or trajectories, are veiy nearly 
parabolas; that their bodies are solid, 
compact, 8cc. like those of the planets, 
and must therefore acquire an immense 
heat in their perihelia; that their tails 
are exhalations arising from and encom- 
passing them like atmospheres. See As- 
tro nomt. 

NEW trial, in law. Formerly the 
only remedy for a reversal of a ver- 
dict, unduly given, was by writ of at- 
taint ; but this course is now justly ex- 
ploded, and a new trial is granted, upon 
application to the court from which the 
cause issued. 

A new trial, in many cases, may be 
absolutely necessary. But it is not 
granted upon nice- and formal objec- 
tions, which do not go to the real me- 
rits; nor where the scales of evidence 
hang nearly equal. It is generally upon 
some misdirection by the judge to the 
jury, in point of law, or where a jury has 
found a verdict directly against evi- 
dence! but where there has been evi- 
dence as to the fact in doubt, on both 
sides, the court will not interfere. It is 
also granted, where damages have been 
given beyond the ordinary measure of 
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justice; and where the party has been 
surprised by some evidenoe, which he 
has subsequently the means of answer- 
ing, but hskd not at the trial. It is always 
refused, where the damafres do not ex- 
ceed 10/. 

NICANDBIA, in botany, so named 
from Nicander of Colophon, a genus 
of the Decandria Monogynia class and 



order. Essential character: calyx tur- 
binate, coloured; four parted: corolla 
one-petalied, ten- cleft; germ encir* 
cled with a membranaceous ring; stig- 
ma peltate, orbicular, six-rayed; berry 
roundish, six grooved, three celled, ma- 
ny-seeded. There is one species, viz, 
N- amara, a natire of the large forest of 
Guiana. 
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